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Edge Index 
by Product Family 


Here is the new Digital Data Handbook from National. It gives complete specifications for devices useful 
in building nearly all types of electronic systems, from small instruments to computer designs. 

For information regarding newer devices introduced since the printing of this handbook, or for further 
information on listed parts, please contact our local representative, distributor, or regional office. 
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Manufactured under one or more of the following U S patents 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248 


circuitry 


National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied, and National reserves the right, at any time without notice, to change said 




? 



Product Line 



r - 

CMOS 

~ T~ 

ROMs 

1 

Analog 

1 

Series 

1 

Series 

1 

TRI-STATE® 

1 

Interface 

1 

Drivers 



Switches 

54/74 

74H 

Logic 

Circuits 



Operational 

Amplifiers 


LINEAR 


Operational Interface 

Amplifiers Circuits 


Comparators/ 

Buffers 


Sense Peripheral Line Drivers/ T.V. Communication Audio Analog Drivers Operational 
Amplifiers Drivers Receivers Circuits Switches Amplifiers 


TRANSISTORS 



Power 

Transistors 


NPN & PNP Small Signal 
Silicon Transistors 


Field Effect Transistors 



Amplifiers & Monolithic 

Switches Duals 





Ordering Information 


For available packages, consult the tables which precede each section. Then refer to the package drawings 
(pages I through VI) in the back of the catalog. 

The ordering information for National devices covered in this catalog is as follows: 

DM 54 LI 93 F 


PACKAGE 
DEVICE NUMBER 
DEVICE FAMILY 


DEVICE FAMILY 

AH — Analog Hybrid 
AM — Analog Monolithic 
DM — Digital Monolithic 
LH — Linear Hybrid 
LM — Linear Monolithic 
MM — MOS Monolithic 

DEVICE NUMBER 

4, 5, or 6 digit number. 

Suffix Indicators: 

A — Improved Electrical Specification 
C — Reduced Temperature Range 


For most of the products listed in this catalog the temperature range can be obtained from the first one or 
two numbers following the family designation. For example: 

DM54XX All numbers beginning with 5 denote -55°C to +125°C temperature operation. 

DM74XX If the “74" is indicated, the operating temperature is 0°C to +70°C. 

DM7XXX All other numbers beginning with 7 (besides the “74" shown above) are NSC 
proprietary products and a 7 here indicates -55°C to +125°C. 

DM8XXX All numbers beginning with 8 denote 0°C to +70°C temperature operation. 


PACKAGE 

D — Glass/Metal Dual-In-Line Package 
F — Flat Package (0.25" wide) 

G — TO-8 (12 lead) Metal Can 
H — TO-5 (multi-lead) Metal Can 
J — Glass/Glass Dual-In-Line Package 
N — Molded Dual-In-Line Package 
W — Flat Package (0.275" wide) 
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SERIES 54/74 - SECTION 1 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information l-i 

DM5400/DM7400 (SN5400/SN7400) Quad 2-Input NAND Gate 1-1 

DM5401 /DM7401 (SN5401/SN7401 ) Quad 2-Input Gate (Open Collector) 1-3 

DM5402/DM7402 (SN5402/SN7402) Quad 2-Input NOR Gate 1-5 

DM5403/DM7403 (SN5403/SN7403) Quad 2-Input Gate (Open Collector) 1-3 

DM5404/DM7404 (SN5404/SN7404) Hex Inverter 1-7 

DM5405/DM7405 (SN5405/SN7405) Hex Inverter (Open Collector) 1-3 

DM 5406/ DM7406 (SN5406/SN7406) Hex Inverter Buffer/Driver 1-9 

DM5407/DM7407 (SN5407/SN7407) Hex Buffer/Driver 1-11 

DM5408/DM7408 (SN5408/SN7408) Quad 2-Input AND Gate 1-13 

DM5409/DM7409 (SN5409/SN7409) Quad 2-Input AND Gate (Open Collector) 1-13 

DM5410/DM741 0 (SN541 0/3N741 0) Triple 3-Input NAND Gate 1-1 

DM541 1/DM741 1 (SN541 1/SN741 1 ) 3-Input Positive AND Gate . . 1-15 

DM5413/DM7413 (SN5413/SN7413) Dual Schmitt-Trigger 1-17 

DM5414/DM7414 (SN5414/SN7414) Hex Schmitt Trigger 1-19 

DM5416/DM7416 (SN541 6/SN741 6) Hex Inverter Buffer/Driver 1-9 

DM5417/DM7417 (SN541 7/SN741 7) Hex Buffer/Driver 1-11 

DM 5420/DM 7420 (SN5420/SN7420) Dual 4-Input NAND Gate 1-1 

DM 5423/DM 7423 (SN5423/SN7423) Expandable Dual 4-Input NOR Gate with Strobe 1-21 

DM 5425/DM 7425 (SN5425/SN7425) Dual 4-Input NOR Gate with Strobe 1-21 

DM 5426/DM 7426 (SN5426/SN7426) Quad 2-Input TTL-MOS Interface Gate 1-24 

DM 5427/DM 7427 (SN5427/SN7427) Triple 3-Input NOR Gate 1-21 

DM5430/DM7430 (SN5430/SN7430) 8-Input Gate . . 1-26 

DM5432/ DM7432 (SN5432/SN7432) Quad 2-Input OR Gate 1-28 

DM5437/DM7437 (SN5437/SN7437) Quad 2-Input NAND Buffer 1-30 

DM5438/DM7438 (SN5438/SN7438) Quad 2-Input NAND Buffer (Open Collector) . . 1-30 

DM5440/ DM7440 (SN5440/SN7440) Dual 4-Input Buffer 1-32 

DM5441 A/DM7441 A (SN5441 A/SN7441 A) BCD to Decimal Decoder/Nixie™ Driver . . . 1-34 

DM5442/DM7442 (SN5442/SN7442) BCD to Decimal Decoder ... 1-36 

DM5445/DM7445 (SN5445/SN7445) BCD to Decimal Decoder/Driver 1-38 

DM5446A/DM7446A (SN5446A/SN7446A) BCD to 7-Segment Decoder/Driver 9-1 

DM5447 A/DM7447A (SN5447A/SN7447A) BCD to 7-Segment Decoder/Driver 9-1 

DM 5448/DM 7448 (SN5448/SN7448) BCD to 7-Segment Decoder/Driver 9-1 

DM5450/DM7450 (SN5450/SN7450) Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate 1-40 

DM5451 /DM7451 (SN5451/SN7451 ) Dual 2-Wide 2-Input AND-OR-INVERT Gate . 1-40 

DM5453/DM7453 (SN5453/SN7453) Expandable 4-Wide 2-Input AND-OR-INVERT Gate 1-40 

DM5454/DM7454 (SN5454/SN7454) 4-Wide 2-Input AND-OR-INVERT Gate . . 1-40 

DM 5460/DM 7460 (SN5460/SN7460) Dual 4-Input Expander 1-40 

DM5470/DM7470 (SN5470/SN7470) Edge-Triggered JK Flip Flop . . ... 1-43 

DM5472/DM7472 (SN5472/SN7472) JK Master/Slave Flip Flop . . 1-45 

DM5473/DM7473 (SN5473/SN7473) Dual JK Master/Slave Flip Flop 1-47 

DM 5474/DM 7474 (SN5474/SN7474) Dual D Flip Flop 1-49 

DM5475/DM7475 (SN5475/SN7475) Quad Latch 1-51 

DM5476/DM7476 (SN5476/SN7476) Dual JK Master/Slave Flip Flop . . 1-47 

DM5483/DM7483 (SN5483/SN7483) 4-Bit Binary Full Adder and Dual Single-Bit Binary Full Adder 1-53 

DM 5485/ DM 7485 (SN5485/SN7485) 4-Bit Magnitude Comparator 9-2 

DM5486/DM7486 (SN5486/SN7486) Quad EXCLUSIVE-OR Gate 1-56 

DM 5488/ DM7488 (SN5488/SN7488) 256 Bit Read Only Memory 1-58 

DM5489/DM7489 (SN5489/SN7489) 64-Bit Random Access Read/Write Memory 1-62 




SERIES 54/74 - SECTION 1 (CONTINUED) 

DM5490/DM7490 (SN5490/SN7490) Decade Counter 1-64 

DM5491 A/DM7491 A (SN5491 A/SN7491 A) 8-Bit Shift Register ... 1-68 

DM5492/ DM7492 (SN5492/SN7492) Divide by 12 Counter .... 1-64 

DM5493/DM7493 (SN5493/SN7493) 4-Bit Binary Counter . 1-64 

DM5495/DM7495 (SN5495/SN7495) 4 Bit Right-Shift/Left-Shift Register . . ... 1-70 

DM5496/DM7496 (SN5496/SN7496) 5 Bit Parallel-1 n/Parallel -Out Shift Register .... . . 1-73 

DM541 07/DM74 107 (SN54107/SN74107) Dual JK Master/Slave Flip Flop 1-47 

DM541 21 /DM741 21 (SN54121/SN74121 ) Monostable Multivibrator 1-75 

DM541 23/DM741 23 (SN54123/SN741 23) TTL/Monostable Multivibrator 9-2 

DM541 25/DM74 125 (SN54125/SN74125) (See DM7093/DM8093) 1-130 

DM541 26/DM741 26 (SN54126/SN741 26) (See DM7094/DM8094) 1-130 

DM541 32/DM 741 32 (SN54132/SN74132) Quad Schmitt Trigger 1-19 

DM54 141 /DM741 41 (SN54141/SN74141 ) BCD to Decimal Decoder/Driver 9-3 

DM541 45/ DM74 145 (SN54145/SN741 45) BCD to Decimal Decoder/Driver 1-38 

DM54150/DM74150 (SN541 50/SN741 50) 16-Line to 1-Line Multiplexer. . . 1-77 

DM541 51 /DM741 51 (SN541 51/SN741 51 ) 8-Channel Digital Multiplexer 1-80 

DM541 53/DM741 53 (SN541 53/SN741 53) Dual 4:1 Multiplexer 1-82 

DM541 54/DM741 54 (SN541 54/SN741 54) 4-Line to 16-Line Decoder/Demultiplexer 1-84 

DM541 55/DM741 55 (SN541 55/SN741 55) Dual 2:4 Demultiplexer 1-87 

DM541 56/DM74 156 (SN541 56/SN741 56) Dual 2:4 Demultiplexer .... 1-87 

DM541 57/DM74 157 (SN541 57/SN741 57) (See DM9322/DM8322) 6-12 

DM541 60/DM741 60 (SN54160/SN74160) Decade Counter with Asynchronous Clear 9-4 

DM54161/DM74161 (SN54161/SN74161 ) Binary CoOpter with Asynchronous Clear 9-4 

DM541 62/DM741 62 (SN54162/SN74162) Decade Counter with Asynchronous Clear 9-4 

DM541 63/DM741 63 (SN54163/SN74163) Binary Counter with Asynchronous Clear 9-4 

DM54164/DM741 64 (SN54164/SN74164) (See DM7570/DM8570) 1-191 

DM54165/DM74165 (SN54165/SN74165) (See DM7590/DM8590) 1-204 

DM541 66/DM741 66 (SN54166/SN74166) 8-Bit Shift Register 1-89 

DM541 70/DM741 70 (SN541 70/SN741 70) 4 by 4 Register File 9-5 

DM541 73/DM741 73 (SN541 73/SN741 73) (See DM7551/DM8551) ? 1-176 

DM541 74/D M74 174 (SN54174/SN741 74) Hex D Flip Flop with Clear 1-91 

DM541 7 5/DM 741 75 (SN54175/SN74175) Quad D Flip Flop with Clear 1-91 

DM541 76/DM741 76 (SN54176/SN741 76) (See DM7280/DM8280) 1-160 

DM541 77/DM741 77 (SN54177/SN741 77) (See DM7281 /DM8281 ) 1-160 

DM541 80/DM741 80 (SN54180/SN74180) 8-Bit Odd/Even Parity Generator/Checker 1-94 

DM541 81 /DM741 81 (SN54181/SN74181 ) Arithmetic Logic Unit 1-96 

DM541 82/DM741 82 (SN54182/SN74182) Look-Ahead Carry Generator 1-102 

DM541 84/DM741 84 (SN54184/SN74184) BCD-to-Binary Converter 1-104 

DM54185A/DM74185A (SN54185A/SN741 85A) Binary-to-BCD Converter 1-104 

DM541 87/DM741 87 (SN54187/SN74187) 1024-Bit Read Only Memory 1-106 

DM541 90/DM741 90 (SN54190/SN74190) Up-Down Decade Counter 1-109 

DM54191/DM74191 (SN54191/SN74191) Up-Down Binary Counter 1-111 

DM541 92/DM741 92 (SN54192/SN74192) (See DM7560/DM8560) 1-185 

DM541 93/DM741 93 (SN54193/SN74193) (See DM7563/DM8563) 1-188 

DM54194/DM74194 (SN54194/SN74194) 4-Bit Bidirectional Universal Shift Register 1-113 

DM541 95/DM741 95 (SN54195/SN74195) 4-Bit Parallel-Access Shift Register 9-5 

DM54196/DM74196 (SN54196/SN74196) 40 MHz Presettable Decade Counter/Latch 1-116 

DM54197/DM74197 (SN54197/SN74197) 40 MHz Presettable Binary Counter/Latch 1-116 

DM541 98/DM741 98 (SN54198/SN74198) 8-Bit Shift Register 1-120 

DM541 99/DM74 199 (SN54199/SN74199) 8-Bit Shift Register 1-122 

DM74200 (SN74200) TRI-STATE® 256-Bit Random Access Memory 1-163 

DM7090/DM8090 Quad Inverter/Dual 2-Input NAND Buffer 1-124 

DM7091/DM8091 Quad 2-Input NAND Buffer 1-126 

DM7092/DM8092 Dual 5-Input NAND Gate 1-128 

DM7093/DM8093 TRI-STATE® Quad Buffer 1-130 

DM7094/DM8094 TR I -STATE® Quad Buffer 1-130 

DM7095/DM8095 TRI-STATE® Hex Buffer 1-133 

DM7096/DM8096 TRI-STATE® Hex Inverter 1-133 

DM7097/DM8097 TRI-STATE® Hex Buffer. 1-133 





SERIES 54/74 - SECTION 1 (CONTINUED) 

DM7098/DM8098 TRI-STATE® Hex Inverter 1-133 

DM7 121 /DM81 21 TR I -STATE® 8-Channel Digital Multiplexer 1-135 

DM7123/DM8123 TRI-STATE® Quad 2-Input Multiplexer 1-137 

DM71 30/DM81 30 10-Bit Comparator 1-139 

DM71 31/DM81 31 6-Bit Unified Bus Comparator 1-141 

DM7136/DM8136 6-Bit Unified Bus Comparator 1-141 

DM7160/DM8160 6-Bit Comparator M39 

DM7200/DM8200 4-Bit Comparator 1-143 

DM7210/DM8210 8-Channel Digital Switch 1-145 

DM721 1/DM8211 8-Channel Digital Switch 1-145 

DM7214/DM8214 TRI-STATE® Dual 4:1 Multiplexer 1-148 

DM7219/DM8219 TRI-STATE® 16-Line to 1-Line Multiplexer 1-150 

DM7220/DM8220 Parity Generator/Checker 1-153 

DM7223/DM8223 1-Line to 8-Line Demultiplexer 1-155 

DM7230/DM8230 TRI-STATE® Demultiplexer 1-157 

DM7280/DM8280 (S8280/N8280) Presettable Decade Counter 1-160 

DM7281 /DM8281 (S8281/N8281 ) Presettable Binary Counter 1-160 

DM7288/DM8288 (S8288/N8288) Presettable Divide by 12 Counter 1-160 

DM751 1/DM8511 Dual Gated D Flip Flop 1-165 

DM7512/DM8512 Dual Gated Master/Slave JK/D Flip Flop 1-165 

DM7520/DM8520 Modulo-N Divider 1-169 

DM7542/DM8542 TRI-STATE® Quad I/O Register 1-173 

DM 7544/DM 8544 TRI-STATE® Quad Switch Debouncer 9-6 

DM7551/DM8551 TRI-STATE® Quad D Flip Flop 1-176 

DM7552/DM8552 TRI-STATE® Decade Counter/Latch 1-179 

DM7553/DM8553 TRI-STATE® 8-Bit Latch 1-183 

DM7554/DM8554 TRI-STATE® Binary Counter/Latch 1-179 

DM7555/DM8555 TRI-STATE® Programmable Decade Counter 9-6 

DM7556/DM8556 TRI-STATE® Programmable Binary Counter 9-7 

DM7560/DM8560 (SN54192/SN74192) Up/Down Decade Counter 1-185 

DM7563/DM8563 (SN54193/SN74193) Up/Down Binary Counter 1-188 

DM7570/DM8570 (SN541 64/SN741 64) 8-Bit Serial-In Parallel-Out Shift Register 1-191 

DM7573/DM8573 1024-Bit Field-Programmable Read Only Memory 1-193 

DM7574/DM8574 TRI-STATE® 1 024 Bit Field-Programmable Read Only Memory 1-196 

DM757 5/DM8575 Programmable Logic Array (PLA) 1-199 

DM7576/DM8576 Programmable Logic Array (PLA). .. . 1-199 

DM8582 256-Bit Random Access Memory (Open Collector) 1-163 

DM7590/DM8590 (SN54165/SN74165) 8-Bit Parallel-In Serial-Out Shift Register 1-204 

DM7595/DM8595 4096-Bit Bipolar Read Only Memory 1-206 

DM7596/DM8596 TRI-STATE® 4096-Bit Bipolar Read Only Memory 1-208 

DM7597/DM8597 TRI-STATE® 1024-Bit Read Only Memory 1-211 

DM7598/DM8598 TRI-STATE® 256-Bit Read Only Memory 1-214 

DM7599/DM8599 TRI-STATE® 64-Bit Random Access Read/Write Memory 1-219 

DM75491 MOS to LED Quad Segment Driver 1-221 

DM75492 MOS to LED Hex Digit Driver 1-221 

DM75493 4-Segment LED Driver 9-7 

DM75494 6-Segment LED Driver 9-7 

DM7613/DM8613 Quad Gated D Flip Flop 1-165 

DM7695/DM8695 4096-Bit Bipolar Read Only Memory 1-206 

DM7696/DM8696 TRI-STATE® 4096-Bit Bipolar Read Only Memory 1-208 

DM7800/DM8800 Dual Voltage Translator 1-223 

DM7802/DM8802 High Speed MOS to TTL Level Converter 1-226 

DM7806/DM8806 High Speed MOS to TTL Level Converter 1-226 

DM7810/DM8810 Quad 2-Input TTL-MOS Interface Gate ... 1-229 

DM781 1/DM8811 Quad 2-Input TTL-MOS Interface Gate 1-229 

DM781 2/DM881 2 TTL-MOS Hex Inverter 1-229 

DM7819/DM8819 Quad 2-Input TTL-MOS AND Gate 1-231 

DM7820/DM8820 Dual Line Receiver 1-233 

DM7820 A/ DM8820 A Dual Line Receiver . 1-235 




SERIES 54/74 - SECTION 1 (CONTINUED) 

DM7822/DM8822 Dual Line Receiver 1-237 

DM7830/DM8830 Dual Differential Line Driver 1-239 

DM7831/DM8831 TRI-STATE® Line Driver 1-241 

DM7832/DM8832 TRI-STATE® Line Driver 1-241 

DM7833/DM8833 Quad TRI-STATE® Transceiver 9-8 

DM7834/DM8834 Quad TRI-STATE® Transceiver 9-8 

DM7835/DM8835 Quad TRI-STATE® Transceiver 9-8 

DM7836/DM8836 Quad NOR Unified Bus Receiver 1-244 

DM7837/DM8837 Hex Unified Bus Receiver 1-246 

DM7838/DM8838 Quad Unified Bus Transceiver 1-248 

DM7839/DM8839 Quad TRI-STATE® Transceiver 9-8 

DM 7853/ DM 8853 Dual Retriggerable Resettable Monostable Multivibrator 1-250 

DM7856/DM8856 BCD to 7-Segment LED Driver 9-9 

DM8857 BCD to 7-Segment LED Driver 9-9 

DM7858/DM8858 BCD to 7-Segment LED Driver 9-9 

DM8859 TTL Compatible Hex LED Drivers 1-253 

DM8861 MOS to LED 5-Segment Driver 1-255 

DM8863 MOS to LED 8-Digit Driver 1-255 

DM8864 9-Digit LED Driver 9-10 

DM8866 7-Digit LED Driver 9-10 

DM8869 TTL Compatible Hex LED Driver 1-253 

DM7875A/DM8875A TRI-STATE® 4-Bit Multiplier 1-258 

DM7875B/DM8875B TRI-STATE® 4-Bit Multiplier 1-258 

DM7880/DM8880 High Voltage 7-Segment Decoder/Driver (for Driving Sperry and 

Panaplex II™ Displays) 1-260 

DM8884A High Voltage Cathode Decoder/Driver (for Driving Sperry and Panaplex II™ Displays) . . . 1-263 

DM8885 MOS to High Voltage Cathode Buffer 1-265 

DM7887/DM8887 8-Digit High Voltage Anode Driver (Active-High Inputs) 9-10 

DM7889/DM8889 High Voltage Segment Driver 9-10 

DM7897/DM8897 8-Digit High Voltage Anode Driver (Active-Low Inputs) 9-10 


SERIES 54H/74H - SECTION 2 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 2-i 

DM54H00/DM74H00 (SN54H00/SN74H00) Quad 2-Input NAND Gate 2-1 

DM54H01 /DM74H01 (SN54H01 /SN74H01 ) Quad 2-Input NAND Gate (Open Collector) 2-1 

DM54H04/DM74H04 (SN54H04/SN74H04) Hex Inverter 2-1 

DM54H05/DM74H05 (SN54H05/SN74H05) Hex Inverter (Open Collector) 2-1 

DM54H08/DM74H08 (SN54H08/SN74H08) Quad 2-Input AND Gate 2-1 

DM54H10/DM74H10 (SN54H10/SN74H10) Triple 3-Input NAND Gate 2-1 

DM54H1 1 /DM74 H1 1 (SN54H1 1/SN74H1 1 ) Triple 3-Input AND Gate 2-1 

DM54H20/DM74H20 (SN54H20/SN74H20) Dual 4-Input NAND Gate 2-1 

DM54H21/DM74H21 (SN54H21/SN74H21 ) Dual 4-Input AND Gate 2-1 

DM54H22/DM74H22 (SN54H22/SN74H22) Dual 4-Input NAND Gate (Open Collector) 2-1 

DM54H30/DM74H30 (SN54H30/SN74H30) 8-Input NAND Gate 2-1 

DM54H40/DM74H40 (SN54H40/SN74H40) Dual 4-Input NAND Buffer 2-1 

DM54H50/DM74H50 (SN54H50/SN74H50) Expandable Dual AND-OR-INVERT Gate 2-6 

DM54H51/DM74H51 (SN54H51/SN74H51 ) Dual AND-OR-INVERT Gate 2-6 

DM54H52/DM74H52 (SN54H52/SN74H52) Expandable AND-OR Gate 2-6 

DM54H53/DM74H53 (SN54H53/SN74H53) Expandable AND-OR-INVERT Gate 2-6 

DM54H54/DM74H54 (SN54H54/SN74H54) AND-OR-INVERT Gate 2-6 

DM54H55/DM74H55 (SN54H55/SN74H55) Expandable AND-OR-INVERT Gate 2-6 

DM54H60/DM74H60 (SN54H60/SN74H60) Dual 4-Input Expander 2-6 

DM54H61/DM74H61 (SN54H61 /SN74H61 ) Triple 3-Input Expander 2-6 

DM54H62/DM74H62 (SN54H62/SN74H62) 3-2-2-3- Input Expander 2-6 

DM54H71/DM74H71 (SN54H71/SN74H71 ) JK Flip Flop with AND-OR Inputs 2-6 

DM54H72/DM74H72 (SN54H72/SN74H72) JK Master/Slave Flip Flop 2-6 

DM54H73/DM74H73 (SN54H73/SN74H73) Dual JK Flip Flop with Separate Clocks. 2-6 




SERIES 54H/74H - SECTION 2 (CONTINUED) 

DM54H74/DM74H74 (SN54H74/SN74H74) Dual D Edge-Triggered Flip Flop 2-6 

DM54H76/DM74H76 (SN54H76/SN74H76) Dual JK Master/Slave Flip Flop 2-6 

DM54H78/DM74H78 (SN54H78/SN74H78) Dual JK Flip Flop with Preset and Clear Inputs 2-6 

SERIES 54L/74L - SECTION 3 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information ... . . . 3-i 

DM54L00/DM74L00 (SN54L00/SN74L00) Quad 2-Input NAND Gate 3-3 

DM54 L01/DM74L01 (SN54L01/SN74L01 ) Quad 2-Input NAND Gate (Open Collector) 3-3 

DM54L02/DM74L02 (SN54L02/SN74L02) Quad 2-Input NOR Gate 3-3 

DM54 L03/DM74L03 (SN54L03/SN74L03) Quad 2-Input NAND Gate (Open Collector) 3-3 

DM54L04/DM74L04 (SN54L04/SN74L04) Hex Inverter 3-3 

DM54L10/DM74L10 (SN54L10/SN74L10) Triple 3-Input NAND Gate 3-3 

DM54L20/DM74L20 (SN54L20/SN74L20) Dual 4-Input NAND Gate 3-3 

DM54L30/DM74L30 (SN54L30/SN74L30) 8-Input NAND Gate 3-3 

DM54L42A/DM74L42A (SN54L42A/SN74L42A) BCD to Decimal Decoder 3-31 

DM54L51/DM74L51 (SN54L51/SN74L51 ) Dual 2-Wide AND-OR-INVERT Gate 3-7 

DM54L54/DM74L54 (SN54L54/SN74L54) 4-Wide 3-2-2-3Hnput AND-OR-INVERT Gate 3-7 

DM54L55/DM74L55 (SN54L55/SN74L55) 2-Wide 4-Input AND-OR-INVERT Gate 3-7 

DM54L71/DM74L71 (SN54L71/SN74L71 ) RS Flip Flop 3-10 

DM54L72/DM74L72 (SN54L72/SN74L72) JK Flip Flop 3-10 

DM54L73/DM74L73 (SN54L73/SN74L73) Dual JK Flip Flop 3-10 

DM54L74/DM74L74 (SN54L74/SN74L74) Dual D Flip Flop 3-11 

DM54L78/DM74L78 (SN54L78/SN74L78) Dual JK Flip Flop 3-10 

DM54L85/DM74L85 (SN54L85/SN74L85) 4-Bit Magnitude Comparator 3-34 

DM54L86/DM74L86 (SN54L86/SN74L86) Quad EXCLUSIVE-OR Gate 3-22 

DM54L89A/DM74L89A (SN54L89A/DM74L89A) 64-Bit Random Access Memory 3-37 

DM54L90/DM74L90 (SN54L90/SN74L90) Decade Counter 3-40 

DM54L91/DM74L91 (SN54L91/SN74L91 ) 8-Bit Shift Register 3-43 

DM54L93/DM74L93 (SN54L93/SN74L93) Ripple Binary Counter 3-45 

DM54L95/DM74L95 (SN54L95/SN74L95) 4-Bit Parallel-In Parallel-Out Shift Register 3-25 

DM54L98/DM74L98 (SN54L98/SN74L98) 4-Bit Data Selector/Storage Register 3-48 

DM54L1 23/DM74L1 23 (SN54L123/SN74L1 23) Dual TTL/Monostable Multivibrator 9-11 

DM54L1 54A/DM74L154A (SN54L1 54A/SN74L1 54A 4-Line to 16-Line Decoder/Demultiplexer 3-50 

DM54L1 64/DM74L1 64 (See DM76L70/DM86L70 and DM78L70/DM88L70) 3-29 

DM54L1 65A/DM74L165A (SN54L165A/SN74L1 65A) Parallel-In Serial-Out 8-Bit Shift Register 3-52 

DM 54 LI 87A/DM74L187A (SN54L187A/SN74L1 87A) 1024-Bit Read Only Memory 3-55 

DM54 LI 92/DM74L192 (SN54L192/SN74L192) Up-Down Decade Counter 3-58 

DM54L1 93/DM74L1 93 (SN54L193/SN74L193) Up-Down Binary Counter 3-58 

DM70L95 TRI-STATE® Hex Buffer 9-11 

DM70L96 TRI-STATE® Hex Buffer 9-12 

DM70L97 TRI-STATE® Hex Buffer 9-11 

DM70L98 TRI-STATE® Hex Buffer 9-12 

DM71 L22/DM81 L22 Quad 2-Input Multiplexer 3-65 

DM71 L23/DM81 L23 Quad 2-Input Multiplexer 3-65 

DM75L1 1/DM85L1 1 TTL Dual Gated D Flip Flop 3-69 

DM75 LI 2/DM85L1 2 Dual JK, D Flip Flop 3-72 

DM75L51/DM85L51 TR I -STATE® Quad D Flip Flop 3-75 

DM75L52/DM85L52 TRI-STATE® Decade Counter/Latch 3-80 

DM75L54/DM85L54 TRI-STATE® Binary Counter/Latch 3-80 

DM76L1 3/DM86L1 3 Quad Gated D Flip Flop 3-86 

DM76L24/DM86L24 TRI-STATE® 4-Bit Magnitude Comparator with A Almost B 3-88 

DM76L70/DM86L70 8-Bit Serial-In Parallel-Out Shift Register 3-29 

DM76L75/DM86L75 Presettable Decade Counter 3-91 

DM76L76/DM86L76 Presettable Binary Counter 3-91 

DM76L93/DM86L93 Ripple Binary Counter 3-45 

DM76L97/DM86L97 TRI-STATE® 1024-Bit Read Only Memory 3-93 

DM76L99/DM86L99 TRI-STATE® 64-Bit Random Access Memory , . 3-96 

DM78L12/DM88L12 TTL-MOS Hex Inverter/Interface Gate 3-99 

DM78L70/DM88L70 (DM76L70 Flat Package Version) 3-29 




SERIES 74 S - SECTION 4 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 4-i 

DM74S00 (SN74S00) Schottky Quad 2-Input NAND Gate 4-1 

DM74S03 (SN74S03) Schottky Quad 2-Input NAND Gate (Open Collector) 4-1 

DM74S04 (SN74S04) Schottky Hex Inverter 4-1 

DM74S05 (SN74S05) Schottky Hex Inverter (Open Collector) 4-1 

DM74S10 (SN74S10) Schottky Triple 3-Input NAND Gate 4-1 

DM74S11 (SN74S11) Schottky Triple 3-Input AND Gate 4-1 

DM74S15 (SN74S15) Schottky Triple 3-Input AND Gate (Open Collector) 4-1 

DM74S20 (SN74S20) Schottky Dual 4-Input NAND Gate 4-1 

DM74S22 (SN74S22) Schottky Dual 4-Input NAND Gate (Open Collector) 4-1 

DM74S40 (SN74S40) Schottky Dual 4-Input NAND Buffer 4-1 

DM74S64 (SN74S64) Schottky AND-OR-IN VERT Gate 4-1 

DM74S65 (SN74S65) Schottky AND-OR-INVERT Gate (Open Collector) 4-1 

DM74S74 (SN74S74) Schottky Dual D Flip Flop 4-1 

DM74S86 (SN74S86) Schottky Quad EXCLUSIVE-OR Gate 4-5 

DM74S112 (SN74S112) Schottky Dual JK Flip Flop with Preset and Clear 4-1 

DM74S113 (SN74S1 13) Schottky Dual JK Flip Flop with Preset 4-1 

DM74S114 (SN74S114) Schottky Dual JK Flip Flop with Common Clock and Clear 4-1 

DM74S135 (SN74S1 35) Schottky Quad EXCLUSI VE-OR/NOR Gate 4-5 

DM74S140 (SN74S140) Schottky Dual 4-Input NAND Line Driver 4-1 

DM74S1 51/DM74S251 (SN74S1 51 /SN74S251 ) Schottky 8-Input Multiplexer with True 

and Complement Outputs 4-7 

DIM74S1 53/DM74S253 (SN74S1 53/SN74S253) Schottky Dual 4-Line to 1-Line Data 

Selector/Multiplexer .... ; 4-7 

DM74S1 57/DM74S257 (SN74S1 57/SN74S257) Schottky Quad 2-Line to 1-Line Data 

Selector/Multiplexer 4-7 

DM74S1 58/DM74S258 (SN54S1 58/SN74S258) Schottky Quad 2-Line to 1-Line Data 

Selector/Multiplexer (Inverting) 4-7 

DM54S200/DM74S200 (SN54S200/SN74S200) Schottky 256-Bit Read/Write Memories 

with TRI-STATE® Outputs 9-12 

SERIES 930 - SECTION 5 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 5-i 

DM930 Dual 4-Input Gate with Expander 5-3 

DM932 Dual 4-Input Buffer with Expander 5-5 

DM933 Dual 4-Input Extender 5-5 

DM935 Hex Inverter 5-3 

DM936 Hex Inverter 5-3 

DM937 Hex Inverter 5-3 

DM944 Dual 4-Input Power Gate with Expander 5-5 

DM945 RS Flip Flop 5-7 

DM946 Quad 2-Input Gate 5-3 

DM948 RS Flip Flop 5-7 

DM949 Quad 2-Input Gate 5-3 

DM957 Quad 2-Input Buffer 5-5 

DM958 Quad 2-Input Power Gate 5-5 

DM961 Dual 4-Input Gate with Expander 5-3 

DM962 Triple 3-Input Gate 5-3 

DM963 Triple 3-Input Gate 5-3 

DM1800 Dual 5-Input Gate 5-3 

DM1801 Dual 5-Input Gate 5-3 

DM9093 Dual JK Flip Flop 5-8 

DM9094 Dual JK Flip Flop 5-8 

DM9097 Dual JK Flip Flop 5-8 

DM9099 Dual JK Flip Flop 5-8 



SERIES 9000 - SECTION 6 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 6-i 

DM9002C Quad 2-Input NAND Gate 6-1 

DM9003C Triple 3-Input NAND Gate 6-1 

DM9004C Dual 4-Input NAND Gate 6-1 

DM9005C Dual AND-OR-INVERT Gate/Expander 6-1 

DM9006C Dual 4-Input Expander 6-1 

DM9008C 2-2-2-3-lnput AND-OR-INVERT Gate 6-1 

DM9009C Dual 4-Input NAND Gate/Buffer 6-1 

DM901 2C Quad 2-Input NAND Gate (Open Collector) 6-1 

DM9016C Hex Inverter 6-1 

DM9300/DM8300 (SN54195/SN74195) 4-Bit Shift Register 6-4 

DM9301 /DM8301 BCD to Decimal Decoder 6-6 

DM9309/DM8309 Dual 4-Input Multiplexer 6-8 

DM9312/DM8312 8-Input Multiplexer 6-10 

DM9322/DM8322 Quad 2-Input Multiplexer 6-12 

DM9334/DM8334 8-Bit Addressable Latch 6-14 

DM9601 /DM8601 Retriggerable Monostable Multivibrator 6-17 

DM9602/DM8602 Dual TTL/Monostable Multivibrator 6-21 

SERIES 10000 - SECTION 7 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 7-i 

DM10101 (MC10101 ) Quad OR/NOR Gate with Strobe 7-1 

DM10102 (MC10102) Quad Gate 7-3 

DM10105 (MC10105) Triple 2-3-2-OR/NOR Gate 7-5 

DM10106 (MC10106) Triple 4-3-3-Input NOR Gate 7-7 

DM10107 (MC10107) Triple EXCLUSI VE-OR/NOR Gate 7-9 

DM10109 (MC10109) Dual 4-5-Input OR/NOR Gate 7-11 

DM10110 (MC101 10) Dual 3-lnput/3-Output OR Gate .... 7-13 

DM10111 (MC10111) Dual 3-lnput/3-Output NOR Gate 7-15 

DM10112 (MC10112) Dual 3-Input 1 OR/2 NOR Gate 7-17 

DM10115 (MC101 15) Quad Differential Amplifier 7-19 

DM10116 (MC101 16) Triple Differential Line Receiver 7-21 

DM10117 (MC10117C) Dual 2-Wide OR-AND/OR-AND-INVERT Gate 7-23 

DM10118 (MC10118) Dual 2-Wide OR-AND Gate 7-25 

DM10119 (MC10119) 4-Wide 4-3-3-3-lnput OR/AND Gate 7-27 

DM10121 (MC10121) OR-AND/OR-AND-INVERT Gate 7-29 

DM10124 (MC10124) Quad TTL to ECL Translator/Differential Line Driver 7-31 

INTERFACE CIRCUITS - SECTION 8 

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information 8-i 

DH0006/DH0006C Current Driver 8-1 

DH0008/DH0008C High Voltage, High Current Driver . 8-4 

DH001 1/DH001 1C/DH001 1CN (SH2001 /SH2002/SH2002P) High Voltage High Current Drivers .... 8-7 

DH0016CN High Voltage High Current Driver . 8-10 

DH0017CN (SH2200P) High Voltage High Current Driver 8-10 

DH0018CN High Voltage High Current Driver 8-10 

DH0028C/DH0028CN Hammer Driver 8-13 

DH0034/DH0034C High Speed Dual Level Translator . . 8-15 

DH0035/DH0035C PIN Diode Switch Driver 8-18 

DH3467C Quad PNP Core Driver 8-20 

DH3725C Quad NPN Core Driver 8-22 

LH21 1 1/LH221 1/LH231 1 Dual Voltage Comparator 8-24 

LM106/LM206 Voltage Comparator/Buffer . 8-26 

LM306 Voltage Comparator/Buffer 8-28 

LM111/LM211 Voltage Comparator 8-30 

LM31 1 Voltage Comparator 8-35 




INTERFACE CIRCUITS - SECTION 8 (CONTINUED) 

LM139/LM239/LM339 Quad Comparator 8-40 

LM160/LM260/LM360 High Speed Differential Comparator 8-44 

LM161/LM261/LM361 High Speed Differential Comparator 8-46 

LM163/LM363 Dual Line Receiver 8-79 

LM350 Dual Peripheral Driver 8-48 

LM363A Dual MOS Sense Amplifier 8-79 

LM710 Voltage Comparator ... ... . . . 8-50 

LM710C Voltage Comparator 8-52 

LM711 Dual Comparator . . ... ... ... ... 8-54 

LM711C Dual Comparator . . ... 8-56 

LM1488 Quad Line Driver . . 8-58 

LM1489/LM 1489 A Quad Line Receiver . . 8-61 

LM1514/LM1414 Dual Differential Voltage Comparator 8-63 

LM5520/LM7520 Dual Core Memory Sense Amplifier ... ...... 8-66 

LM5521/LM7521 Dual Core Memory Sense Amplifier . . .... 8-66 

LM5522/LM7522 Dual Core Memory Sense Amplifier 8-69 

LM5523/LM7523 Dual Core Memory Sense Amplifier ... 8-69 

LM5524/LM7524 Dual Core Memory Sense Amplifier . . . ... .... ... 8-71 

LM5525/LM7525 Dual Core Memory Sense Amplifier .... 8-71 

LM5528/LM7528 Dual Core Memory Sense Amplifier ... ... 8-73 

LM5529/LM7529 Dual Core Memory Sense Amplifier . . ... 8-73 

LM5534/LM7534 Dual Core Memory Sense Amplifier . . . .... . . 8-75 

LM5535/LM7535 Dual Core Memory Sense Amplifier . 8-75 

LM5538/LM7538 Dual Core Memory Sense Amplifier . .... . . 8-77 

LM5539/LM7539 Dual Core Memory Sense Amplifier . . ... ... 8-77 

LM55107A/LM75107A Dual Line Receiver 8-79 

LM551 08A/LM751 08A Dual Line Receiver 8-79 

LM75207 Dual MOS Sense Amplifier 8-79 

LM75208 Dual MOS Sense Amplifier 8-79 

LM75324 Memory Driver with Decode Inputs 8-86 

LM55325/LM75325 Memory Driver 8-92 

LM75450A Dual Peripheral Driver ... 8-48 

LM75451A Dual Peripheral Driver .... . . 8-99 

LM75452 Dual Peripheral Driver . . . .... 8-99 

LM75453 Dual Peripheral Driver . . . . . . . 8-99 

LM75454 Dual NOR Peripheral Line Driver .... 8-101 

LM75461 Dual Peripheral Driver (High Voltage) . 9-13 

LM75462 Dual Peripheral Driver (High Voltage) 9-13 

LM75463 Dual Peripheral Driver (High Voltage) . 9-13 

LM75464 Dual Peripheral Driver (High Voltage) . . 9-13 

MH0007/MH0007C DC Coupled MOS Clock Driver 8-103 

MH0009/MH0009C DC Coupled Two Phase MOS Clock Driver . . 8-105 

MH001 2/MH001 2C High Speed MOS Clock Driver ... 8-107 

MH0013/MH0013C Two Phase MOS Clock Driver . . 8-109 

MH0025/MH0025C Two Phase MOS Clock Driver 8-113 

MH0026/MH0026C 5 MHz Two Phase MOS Clock Driver . . 8-116 

MH7803/MH8803 Oscillator/Clock Driver 9-14 

MH7807/MH8807 Oscillator/Clock Driver . . 9-14 

MH8804 Quad MOS Memory Driver 9-15 

MH8805 Dual MOS Memory Driver 9-15 

MH8808 Dual High Speed MOS Clock Driver 8-125 

FUTURE PRODUCTS - SECTION 9 9-1 

AC TEST CIRCUITS AND WAVEFORMS - SECTION 10 10-1 
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GATES 

DM5400/DM7400 
DM5401 /DM7401 
DM5402/DM7402 
DM5403/DM7403 
DM5404/DM7404 
DM5405/DM7405 
DM5408/DM7408 
DM5409/DM7409 
DM5410/DM7410 
DM541 1/DM7411 
DM5413/DM7413 
DM5414/DM7414 
DM 5420/DM 7420 
DM 5423/DM 7423 
DM 5425/DM 7425 
DM 5427/DM 7427 
DM 5430/DM 7430 
DM 5432/DM 7432 
DM 5450/DM 7450 
DM5451/DM7451 
DM 5453/DM 7453 
DM 5454/DM 7454 
DM 5460/DM 7460 
DM5486/DM7486 
DM541 32/DM 741 32 
DM7090/DM8090 
DM7091 /DM8091 
DM7092/DM8092 

DM54H00/DM74H00 
DM54H01/DM74H01 
DM54H04/DM74H04 
DM54H05/DM74H05 
DM54H08/DM74H08 
DM54H10/DM74H10 
DM54H1 1/DM74H1 1 
DM54H20/DM74H20 
DM54H21/DM74H21 
DM54H22/DM74H22 
DM54H30/DM74H30 
DM54H40/DM74H40 
DM54H50/DM74H50 
DM54H51/DM74H51 
DM54H52/DM74H52 
DM54H53/DM74H53 
DM54H54/DM74H54 
DM54H55/DM74H55 
DM54H60/DM74H60 
DM54H61/DM74H61 
DM54H62/DM74H62 

DM54 L00/DM74 LOO 
DM54 L01/DM74L01 
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DM54L02/DM74L02 

DM54L03/DM74L03 

DM54L04/DM74L04 

DM54L10/DM74L10 

DM54L20/DM74L20 

DM54L30/DM74L30 

DM54L42A/DM74L42A 

DM54L51/DM74L51 

DM54L54A/DM74L54A 

DM54L55/DM74L55 

DM54L86/DM74L86 

DM74S00 
DM74S03 
DM74S04 
DM74S05 
DM74S10 
DM74S11 
DM74S15 
DM74S20 
DM74S22 
DM74S64 
DM74S65 
DM74S86 
DM74S1 35 

DM930 

DM933 

DM935 

DM936 

DM937 

DM946 

DM949 

DM961 

DM962 

DM963 

DM1800 

DM1801 

DM9002C 

DM9003C 

DM9004C 

DM9005C 

DM9006C 

DM9008C 

DM9009C 

DM9012C 

DM9016C 

DM10101 

DM10102 

DM10105 

DM10106 

DM10107 

DM10109 

DM10110 


DM10111 

DM10112 

DM10115 

DM10116 

DM10117 

DM10118 

DM10119 

DM10121 

BUFFERS/DRIVERS 

DM5406/DM7406 

DM5407/DM7407 

DM5416/DM7416 

DM541 7/DM741 7 

DM5437/DM7437 

DM5438/DM7438 

DM5440/DM7440 

DM541 25/DM74 125 

DM541 26/DM 74 126 

DM7093/DM8093 

DM7094/DM8094 

DM7095/DM8095 

DM7096/DM8096 

DM7097/DM8097 

DM7098/DM8098 

DM7806/DM8806 

DM54H40/DM74H40 

DM70L95/DM80L95 

DM70L96/DM80L96 

DM70L97/DM80L97 

DM70L98/DM80L98 

DM74S40 

DM74S140 

DM932 

DM944 

DM957 

DM958 

FLIP FLOPS 
LATCHES 

STORAGE REGISTERS 

DM5470/DM7470 
DM5472/DM7472 
DM5473/DM7473 
DM5474/DM7474 
DM5475/DM7475 
DM5476/DM7476 
DM541 07/DM741 07 
DM541 73/DM741 73 
DM541 74/DM741 74 
DM541 75/DM741 75 
DM751 1/DM8511 
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FLIP FLOPS 
LATCHES 

STORAGE REGISTERS 
(con't) 

DM7512/DM8512 

DM7542/DM8542 

DM7544/DM8544 

DM7551/DM8551 

DM7553/DM8553 

DM7613/DM8613 

DM54H71/DM74H71 

DM54H72/DM74H72 

DM54H73/DM74H73 

DM54H74/DM74H74 

DM54H76/DM74H76 

DM54H78/DM74H78 

DM54L71/DM74L71 
DM54L72/DM74L72 
DM54L73/DM74L73 
DM54L74/DM74L74 
DM54L78/DM74L78 
DM54L98/DM74L98 
DM75L1 1/DM85L1 1 
DM75 LI 2/DM85L12 
DM75L51/DM85L51 
DM76L13/DM86L13 

DM74S74 
DM74S1 1 2 
DM74S1 1 3 
DM74S1 14 

DM945 

DM948 

DM9093 

DM9094 

DM9097 

DM9099 

DM9334/DM8334 

COUNTERS 

DM5490/DM7490 
DM5492/DM7492 
DM5493/DM7493 
DM541 60/DM741 60 
DM541 61 /DM741 61 
DM541 62/DM741 62 
DM541 63/DM741 63 
DM541 76/DM741 76 
DM541 77/DM74 177 
DM541 90/DM74 190 
DM541 91 /DM741 91 
DM541 92/DM741 92 
DM541 93/DM74 193 
DM541 96/DM741 96 
DM541 97/DM74 197 
DM7280/DM8280 
DM7281/DM8281 
DM7288/DM8288 


DM7290/DM8290 

DM7291/DM8291 

DM7520/DM8520 

DM7552/DM8552 

DM7554/DM8554 

DM7555/DM8555 

DM7556/DM8556 

DM7560/DM8560 

DM7563/DM8563 

DM54 L90/DM74L90 
DM54 L93/DM74L93 
DM54L1 92/DM74L1 92 
DM54 LI 93/DM74193 
DM75L52/DM85L52 
DM75L54/DM85L54 
DM76L75/DM86L75 
DM76L76/DM86L76 
DM76L93/DM86L93 

SHIFT REGISTERS 

DM5491 A/DM7491 A 
DM5495/DM7495 
DM5496/DM7496 
DM541 64/DM74 164 
DM54165/DM74165 
DM541 66/DM741 66 
DM541 94/DM 741 94 
DM54195/DM74195 
DM54198/DM74198 
DM54199/DM741 99 
DM7570/DM8570 
DM7590/DM8590 

DM54L91/DM74L91 
DM54L95/DM74L95 
DM54L1 64/DM74L1 64 
DM 54 LI 65A/DM74L1 65A 
DM76L70/DM86L70 
DM76L90/DM86L90 

DM9300/DM8300 

MULTIPLEXERS 

DEMULTIPLEXERS 

DM541 50/DM741 50 
DM541 51 /DM741 51 
DM541 53/DM741 53 
DM541 55/DM741 55 
DM541 56/DM741 56 
DM541 57/DM 741 57 
DM7121/DM8121 
DM7123/DM8123 
DM7210/DM8210 
DM721 1/DM821 1 
DM7214/DM8214 
DM7219/DM8219 
DM7223/DM8223 
DM7230/DM8230 
DM71 L22/DM81 L22 
DM71 L23/DM81 L23 


DM74S1 51/DM74S251 
DM74S1 53/DM74S253 
DM74S1 57/DM74S257 
DM74S1 58/DM74S258 
DM9309/DM8309 
DM9312/DM8312 
DM9322/DM8322 

DECODERS 

DECODER/DRIVERS 

DM5441 A/DM7441 A 

DM5442/DM7442 

DM5445/DM7445 

DM5446A/DM7446A 

DM5447A/DM7447A 

DM5448/DM7448 

DM541 41 /DM741 41 

DM541 45/DM74 145 

DM541 54/DM741 54 

DM8880 

DM7856/DM8856 

DM7858/DM8858 

DM8857 

DM7884/DM8884 

DM7885/DM8885 

DM54L42A/DM74L42A 

DISPLAY DRIVERS 

DM5441 A/DM 7441 A 

DM 5446A/DM 7446A 

DM 5447 A/DM 7447 A 

DM5448/DM7448 

DM 541 41 /DM74 141 

DM75491 

DM75492 

DM75493 

DM75494 

DM7856/DM8856 

DM8857 

DM7858/DM8858 

DM8859 

DM8861 

DM8863 

DM8864 

DM8866 

DM8869 

DM8880 

DM 7884 A/ DM 8884 A 
DM 7885/DM8885 
DM7887/DM8887 
DM 7889/DM8889 
DM7897/DM8897 

MEMORY PRODUCTS 

DM 5488/DM 7488 
DM 5489/DM 7489 
DM541 70/DM 74 170 
DM541 84/DM74 184 


xiv 





MEMORY PRODUCTS 
(con't) 

DM54185A/DM74185A 

DM541 87/DM74 187 

DM74200 

DM7573/DM8573 

DM7574/DM8574 

DM7575/DM8575 

DM7576/DM8576 

DM8582 

DM7595/DM8595 

DM7596/DM8596 

DM7597/DM8597 

DM7598/DM8598 

DM7599/DM8599 

DM54L89A/DM74L89A 
DM54L187A/DM74L187A 
DM76L97/DM86L97 
DM76L99/DM86L99 
DM 54S200/DM 74S200 

COMPARATORS 

DM5485/DM7485 

DM71 30/DM81 30 

DM7131/DM8131 

DM7136/DM8136 

DM7160/DM8160 

DM7200/DM8200 

DM54L85/DM74L85 

DM76L24/DM86L24 


ARITHMETIC CIRCUITS 

DM5483/DM7483 
DM541 81 /DM741 81 
DM541 82/DM74 182 

MULTIPLIERS 

DM7875A/DM8875A 

DM7875B/DM8875B 

PARITY GENERATORS 

DM541 80/DM741 80 
DM7220/DM8220 

ONE SHOT 

DM7853/DM8853 
DM541 21 /DM741 21 
DM541 23/DM741 23 

DM54L1 23/DM74L1 23 

DM9601/DM8601 

DM9602/DM8602 

INTERFACE CIRCUITS 

DM 5426/DM 7426 
DM7800/DM8800 
DM7802/DM8802 
DM7806/DM8806 
DM7810/DM8810 
DM781 1/DM8811 
DM7812/DM8812 


DM7819/DM8819 

DM7833/DM8833 

DM7834/DM8834 

DM7835/DM8835 

DM7836/DM8836 

DM7837/DM8837 

DM7838/DM8838 

DM7839/DM8839 

DM78L12/DM88L12 

DM10124 

LM 1 39/LM239/LM339 
LM 1 60/LM260/LM360 
LM161/LM261/LM361 
LM163/LM363 
LM363A 

LM55107A/LM75107A 
LM 55 1 08 A/ LM 7 5 1 08A 
LM75207 
LM75208 
LM75324 

LM55325/LM75325 
LM 75461 
LM 75462 
LM 75463 
LM 75464 

MH7803/MH8803 
MH 7807/M H8807 
MH8804 
MH8805 
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10-5 

1 

10-1 

DM7453 

1-40 

3 

ii 

11 

IV 

J 





1 

10-5 

1 

10-1 

DM5454 

1-40 

3 

ii 

11 

IV 

J 

18 

V 

w 


1 

10-5 

1 

10-1 

DM7454 

1-40 

3 

ii 

11 

IV 

J 





1 

10-5 

1 

10-1 

DM5460 

1-40 

3 

ii 

11 

IV 

J 

18 

V 

w 






DM7460 

1-40 

3 

ii 

11 

IV 

J 









DM5470 

1-43 

3 

ii 

11 

IV 

J 

18 

V 

w 






DM7470 

1-43 

3 

ii 

11 

IV 

J 









DM5472 

1-45 

3 

ii 

11 

IV 

J 

18 

V 

w 


6 

10-5 

1 

10-1 

DM7472 

1-45 

3 

ii 

11 

IV 

J 





6 

10-5 

1 

10-1 

DM5473 

1-47 

3 

ii 

11 

IV 

J 

18 

V 

w 


6 

10-5 

1 

10-1 

DM7473 

1-47 

3 

ii 

11 

IV 

J 





6 

10-5 

1 

10-1 

DM5474 

1-49 

3 

ii 

11 

IV 

J 

18 

V 

w 


7 

10-6 

1 

10-1 

DM7474 

1-49 

3 

ii 

11 

IV 

J 





7 

10-6 

1 

10-1 

DM5475 

1-51 

5 

ii 

12 

IV 

J 

19 

V 

w 


8 

10-6 

1 

10-1 

DM7475 

1-51 

5 

ii 

12 

IV 

J 





8 

10-6 

1 

10-1 

DM5476 

1-47 

5 

ii 

12 

IV 

J 

19 

V 

w 


6 

10-5 

1 

10-1 

DM7476 

1-47 

5 

ii 

12 

IV 

J 





6 

10-5 

1 

10-1 

DM5483 

1-53 



12 

IV 

J 

19 

V 

w 






DM7483 

1-53 

5 

ii 

12 

IV 

J 









DM5486 

1-56 

3 

ii 

11 

IV 

J 

18 

V 

w 


15 

10-9 

1 

10-1 

DM7486 

1-56 

3 

ii 

11 

IV 

J 





15 

10-9 

1 

10-1 

DM5488 

1-58 

5 

ii 

12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM7488 

1-58 

5 

ii 

12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM5489 

1-62 



12 

IV 

J 





16 

10-9 

7 

10-1 

DM7489 

1-62 

5 

ii 

12 

IV 

J 





16 

10-9 

7 

10-1 

DM5490 

1-64 

3 

ii 

11 

IV 

J 

18 

V 

w 


18 

10-10 

1 

10-1 

DM7490 

1-64 

3 

ii 

11 

IV 

J 





18 

10-10 

1 

10-1 

DM 5491 A 

1-68 

3 

ii 

11 

IV 

J 

18 

V 

w 


56 

10-29 

26 

10-8 

DM7491 A 

1-68 

3 

ii 

11 

IV 

J 

18 

V 

w 


56 

10-29 

26 

10-8 

DM5492 

1-64 

3 

ii 

11 

IV 

J 

18 

V 

w 


18 

10-10 

1 

10-1 

DM7492 

1-64 

3 

11 

11 

IV 

J 





18 

10-10 

1 

10-1 

DM5493 

1-64 

3 

ii 

11 

IV 

J 

18 

V 

w 


18 

10-10 

1 

10-1 

DM7493 

1-64 

3 

ii 

11 

IV 

J 





18 

10-10 

1 

10-1 

DM5495 

1-70 

3 

ii 

11 

IV 

J 

18 

V 

w 


14 

10-9 

1 

10-1 

DM7495 

1-70 

3 

ii 

11 

IV 

J 





14 

10-9 

1 

10-1 

DM5496 

1-73 



12 

IV 

J 

19 

V 

w 






DM7496 

1-73 

5 

ii 

12 

IV 

J 









DM54107 

1-47 

5 

ii 

12 

IV 

J 





6 

10-5 

1 

10-1 

DM74107 

1-47 

5 

ii 

12 

IV 

J 





6 

10-5 

1 

10-1 

DM54121 

1-75 

3 

ii 

11 

IV 

J 

18 

V 

w 




1 

10-1 

DM74121 

1-75 

3 

ii 

11 

IV 

J 







1 

10-1 

DM54132 

1-19 

3 

ii 

11 

IV 

J 

18 

V 

w 


55 

10-29 

1 

10-1 

DM74132 

1-19 

3 

ii 

11 

IV 

J 

18 

V 

w 


55 

10-29 

1 

10-1 

DM54145 

1-38 



12 

IV 

J 

19 

V 

w 


9 

10-6 

2 

10-1 

DM74145 

1-38 

5 

ii 

12 

IV 

J 

19 

V 

w 


9 

10-6 

2 

10-1 

DM54150 

1-77 



13 

IV 

J 

17 

V 

F 






DM74150 

1-77 

7 

m 

13 

IV 

J 









DM54151 

1-80 



12 

IV 

J 

19 

V 

w 


9 

10-6 

1 

10-1 

DM74151 

1-80 

5 

ii 

12 

IV 

J 

19 

V 

w 


9 

10-6 

1 

10-1 

DM54153 

1-82 



12 

IV 

J 

19 

V 

w 


3 

10-5 

1 

10-1 

DM74153 

1-82 

5 

ii 

12 

IV 

J 

19 

V 

w 


3 

10-5 

1 

10-1 

DM54154 

1-84 



13 

IV 

J 

17 

V 

F 


19 

10-10 

1 

10-1 

DM74154 

1-84 

7 

m 

13 

IV 

J 

17 

V 

F 


19 

10-10 

1 

10-1 

DM54155 

1-87 



12 

IV 

J 

19 

V 

w 


9 

10-6 

1 

10-1 

DM74155 

1-87 

5 

ii 

12 

IV 

J 

19 

V 

w 


9 

10-6 

1 

10-1 

DM54156 

1-87 



12 

IV 

J 

19 

V 

w 


9 

10-6 

2 

10-1 

DM74156 

1-87 

5 

ii 

12 

IV 

J 

19 

V 

w 


9 

10-6 

2 

10-1 

DM54166 

1-89 



12 

IV 

J 

19 

V 

w 






DM74166 

1-89 

5 

ii 

12 

IV 

J 

19 

V 

w 






DM54174 

1-91 

5 

ii 

12 

IV 

J 

19 

V 

w 

1 

57 

10-29 

1 

10-1 


1-ii 




1 DATA SHEETS 

PACKAGES 

WAVE- 

FORMS 

TEST 

CIRCUITS 

Devices 

Pg. 

Molded DIP (INI) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 

Fig. Pg. Type 

Fig. 

Pg. 

Fig. 

Pg. 

DM74174 

1-91 

5 

II 

12 

IV 

J 

19 

V 

w 


57 

10-29 

1 

10-1 

DM54175 

1-91 

5 

II 

12 

IV 

J 

19 

V 

w 


57 

10-29 

1 

10-1 

DM74175 

1-91 

5 

II 

12 

IV 

J 

19 

V 

w 


57 

10-29 

1 

10-1 

DM54180 

1-94 



11 

IV 

J 

19 

V 

w 


9 

10-6 



DM74180 

1-94 

3 

II 

11 

IV 

J 

18 

V 

w 


9 

10-6 



DM54181 

1-96 



13 

IV 

J 





20 

10-10 

12 

10-4 

DM74181 

1-96 

7 

III 

13 

IV 

J 





20 

10-10 

12 

10-4 

DM54182 

1-102 



12 

IV 

J 





3 

10-5 

1 

10-1 

DM74182 

1-102 

5 

II 

12 

IV 

J 





3 

10-5 

1 

10-1 

DM54184 

1-104 



12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM74184 

1-104 

5 

II 

12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM541 85A 

1-104 



12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM74185A 

1-104 

5 

II 

12 

IV 

J 

19 

V 

w 


13 

10-8 

2 

10-1 

DM54187 

1-106 




m 

J 





13 

10-8 

7 

10-1 

DM74187 

1-106 

5 

II 

m a 

19 

J 





13 

10-8 

7 

10-1 

DM54190 

1-109 



ml -k 

■ a 

J 

19 

V 

w 






DM74190 

1-109 

5 

II 


a 

J 

19 

V 

w 






DM54191 

1-111 



12 

IV 

J 

19 

V 

w 






DM74191 

1-111 

5 

II 

12 

IV 

J 

19 

V 

w 






DM54194 

1.113 



12 

IV 

J 

19 

V 

w 


58 

10-30 

1 

10-1 

DM74194 

1-113 

5 

II 

12 

IV 

J 

19 

V 

w 


58 

10-30 

1 

10-1 

DM54196 

1-116 

3 

II 

11 

IV 

J 





51 

10-27 

1 

10-1 

DM74196 

1-116 

3 

II 

11 

IV 

J 





51 

10-27 

1 

10-1 

DM54197 

1-116 

3 

II 

11 

IV 

J 





51 

10-27 

1 

10-1 

DM74197 

1-116 

3 

II 

11 

IV 

J 





51 

10-27 

1 

10-1 

DM54198 

1-120 



13 

IV 

J 

17 

V 

F 






DM74198 

1-120 

7 

III 

13 

IV 

J 

17 

V 

F 






DM54199 

1-122 



13 

IV 

J 

17 

V 

F 






DM74199 

1-122 

7 

III 

13 

IV 

J 

17 

V 

F 






DM74200 

1-163 

5 

II 

9 

III 

D 









DM7090 

1-124 

5 

II 

12 

IV 

J 

19 

V 

W 


1 

10-5 

1 

10-1 

DM8090 

1-124 

5 

II 

12 

IV 

J 

19 

V 

W 


1 

10-5 

1 

10-1 

DM7091 

1-126 

3 

II 

11 

IV 

J 

18 

V 

w 


1 

10-5 

6 

10-1 

DM8091 

1-126 

3 

II 

11 

IV 

J 

18 

V 

w 


1 

10-5 

6 

10-1 

DM7092 

1-128 

3 

II 

11 

IV 

J 

18 

V 

w 


1 

10-5 

1 

10-1 

DM8092 

1-128 

3 

II 

11 

IV 

J 

18 

V 

w 


1 

10-5 

1 

10-1 

DM7093 

1-130 



11 

IV 

J 

18 

V 

w 


10 

10-7 

3 

10-1 

DM8093 

1-130 

3 

II 

11 

IV 

J 





10 

10-7 

3 

10-1 

DM7094 

1-130 



11 

IV 

J 

18 

V 

w 


10 

10-7 

3 

10-1 

DM8094 

1-130 

3 

II 

11 

IV 

J 





10 

10-7 

3 

10-1 

DM7095 

1-133 



12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM8095 

1-133 

5 

II 

12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM7096 

1-133 



12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM8096 

1-133 

5 

II 

12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM7097 

1-133 



12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM8097 

1-133 

5 

II 

12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM7098 

1-133 



12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM8098 

1-133 

5 

II 

12 

IV 

J 

19 

V 

w 


21 

10-11 

3 

10-1 

DM7121 

1-135 



12 

IV 

J 

19 

V 

w 


12 

10-8 

3 

10-1 

DM8121 

1-135 

5 

II 

12 

IV 

J 

19 

V 

w 


12 

10-8 

3 

10-1 

DM7123 

1-137 



12 

IV 

J 

19 

V 

w 


12 

10-8 

3 

10-1 

DM8123 

1-137 

5 

II 

12 

IV 

J 

16 

V 

F 


12 

10-8 

3 

10-1 

DM7130 

1-139 



10 

III 

D 

17 

V 

F 


11 

10-8 

2 

10-1 

DM8130 

1-139 

7 

III 

10 

III 

D 

17 

V 

F 


11 

10-8 

2 

10-1 

DM7131 

1-141 

5 

II 

12 

IV 

J 

19 

V 

W 






DM8131 

1-141 

5 

II 

12 

IV 

J 









DM7136 

1-141 



12 

IV 

J 

19 

V 

w 






DM8136 

1-141 

5 

II 












DM7160 

1-139 



9 

III 

D 

19 

V 

w 


11 

10-8 

2 

10-1 

DM8160 

1-139 

5 

II 

12 

IV 

J 

19 

V 

w 


11 

10-8 

2 

10-1 

DM7200 

1-143 

3 

II 

11 

IV 

J 

18 

V 

w 


22 

10-12 

1 

10-1 

DM8200 

1-143 

3 

11 

11 

IV 

J 





22 

10-12 

1 

10-1 

DM7210 

1-145 



11 

IV 

J 

18 

V 

w 


23 

10-12 

1 

10-1 

DM8210 

1-145 

3 

II 

11 

IV 

J 





23 

10-12 

1 

10-1 

DM7211 

1-145 



12 

IV 

J 

19 

V 

w 


23 

10-12 

1 

10-1 

DM8211 

1-145 

5 

II 

12 

IV 

J 





23 

10-12 

1 

10-1 

DM7214 

1-148 



12 

IV 

J 

19 

V 

w 


12 

10-8 

3 

10-1 

DM8214 

1-148 

5 

II 

12 

IV 

J 

19 

V 

w 


12 

10-8 

3 

10-1 

DM7219 

1-150 



10 

III 

D 

17 

V 

F 


1 2-A 10-8 

15 

10-4 

DM8219 

1-150 

7 

III 

10 

III 


17 

V 

F 


1 2-A 10-8 

15 

10-4 


1-iii 


Series 54/74 







Series 54/74 


DATA SHEETS 

PACKAGES | 

WAVE- 

FORMS 

TEST 

CIRCUITS 

Devices 

Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can <G)(H) 

Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 


El 

a 


wm\ 

Fig. 

Pg. 

DM7220 

1-153 

3 

ii 

11 

IV 

J 

18 

V 

w 




9 

10-6 

1 

10-1 

DM8220 

1-153 

3 

ii 

11 

IV 

J 







9 

10-6 

1 

10-1 

DM7223 

1-155 



12 

IV 

J 







5 

10-5 

1 

10-1 

DM8223 

1-155 

5 

ii 

12 

IV 

J 







5 

10-5 

1 

10-1 

DM7230 

1-157 



12 

IV 

J 

19 

V 

w 




12 

10-8 

3 

10-1 

DM8230 

1-157 

5 

ii 

12 

IV 

J 







12 

10-8 

3 

10-1 

DM7280 

1-160 



11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10-1 

DM8280 

1-160 

3 

ii 

11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10 1 

DM7281 

1-160 



11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10-1 

DM8281 

1-160 

3 

11 

11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10 1 

DM7288 

1-160 



11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10-1 

DM8288 

1-160 

3 

ii 

11 

IV 

J 

18 

V 

w 




18 

10-10 

1 

10-1 

DM7511 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM8511 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM7512 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM8512 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM7520 

1-169 



12 

IV 

J 

19 

V 

w 




24 

10-12 

1 

10-1 

DM8520 

1-169 

5 

ii 

12 

IV 

J 







24 

10-12 

1 

10-1 

DM7542 

1-173 

5 

ii 

12 

IV 

J 

19 

V 

w 




54 

10-28 

25 

10-7 

DM8542 

1-173 

5 

ii 

12 

IV 

J 

19 

V 

w 




54 

10-28 

25 

10-7 

DM7551 

1-176 



12 

IV 

J 

19 

V 

w 




25 

10-12 

3 

10-1 

DM8551 

1-176 

5 

ii 

12 

IV 

J 







25 

10-12 

3 

10 1 

DM7552 

1-179 



12 

IV 

J 

19 

V 

w 




26 

10-13 

11 

10-3 

DM8552 

1-179 

5 

ii 

12 

IV 

J 

19 

V 

w 




26 

10-13 

11 

10-3 

DM7553 

1-183 



12 

IV 

J 

19 

V 

w 




27 

10-14 

13 

10-4 

DM8553 

1-183 

5 

ii 

12 

IV 

J 

19 

V 

w 




27 

10-14 

13 

10-4 

DM7554 

1-179 



12 

IV 

J 

19 

V 

w 




26 

10-13 

11 

10-3 

DM8554 

1-179 

5 

ii 

12 

IV 

J 

19 

V 

w 




26 

10-13 

11 

10-3 

DM7560 

1-185 



12 

IV 

J 

19 

V 

w 




28 

10-15 

1 

10-1 

DM8560 

1-185 

5 

ii 

12 

IV 

J 







28 

10-15 

1 

10-1 

DM7563 

1-188 



12 

IV 

J 

19 

V 

w 




28 

10-15 

1 

10-1 

DM8563 

1-188 

5 

ii 

12 

IV 

J 







28 

10-15 

1 

10-1 

DM7570 

1-191 



11 

IV 

J 

18 

V 

w 




29 

10-15 

5 

10-1 

DM8570 

1-191 

3 

ii 

11 

IV 

J 







29 

10-15 

5 

10-1 

DM7573 

1-193 



9 

III 

D 







31 

10-16 

7 

10-1 

DM8573 

1-193 



9 

III 

D 







31 

10-16 

7 

10-1 

DM7574 

1-196 



9 

III 

D 











DM8574 

1-196 



9 

III 

D 











DM7575 

1-199 



10 

III 

D 











DM8575 

1-199 

7 

hi 

10 

III 

D 











DM7576 

1-199 



10 

III 

D 











DM8576 

1-199 

7 

hi 

10 

III 

D 











DM8582 

1-163 

5 

ii 

9 

III 

D 







33 

10-16 

2 

10-1 

DM7590 

1-204 



12 

IV 

J 

19 

V 

w 




30 

10-15 

1 

10-1 

DM8590 

1-204 

5 

ii 

12 

IV 

J 







30 

10-15 

1 

10-1 

DM7595 

1-206 



10 

III 

D 











DM8595 

1-206 

7 

in 

10 

III 

D 











DM7596 

1-208 



10 

III 

D 











DM8596 

1-208 

7 

hi 

10 

III 

D 











DM7597 

1-211 



9 

III 

D 







32 

10-16 

3 

10-1 

DM8597 

1-211 

5 

ii 

12 

IV 

J 







32 

10-16 

3 

10-1 

DM7598 

1-214 



12 

IV 

J 







32 

10-16 

3 

10-1 

DM8598 

1-214 

5 

ii 

12 

IV 

J 







32 

10-16 

3 

10-1 

DM7599 

1-219 



12 

IV 

J 







17 

10-9 

3 

10-1 

DM8599 

1-219 

5 

ii 

12 

IV 

J 



! 




17 

10-9 

3 

10-1 

DM75491 

1-221 

3 

ii 










43 

10-23 

16A 

10-5 

DM75492 

1-221 

3 

ii 










43 

10-23 

16B 

10-5 

DM7613 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM8613 

1-165 

5 

ii 

12 

IV 

J 

19 

V 

w 




50 

10-26 

23 

10-7 

DM7695 

1-206 



10 

III 

D 











DM8695 

1-206 

7 

hi 

10 

III 

D 











DM7696 

1-208 



10 

III 

D 











DM8696 

1-208 

7 

hi 

10 

III 

D 











DM7800 

1-223 









21 

V 

H 

34 

10-17 



DM8800 

1-223 









21 

V 

H 

34 

10-17 



DM7802 

1-226 



12 

IV 

J 







46 

10-24 

20 

10-6 

DM8802 

1-226 

5 

ii 

12 

IV 

J 







46 

10-24 

20 

10-6 

DM7806 

1-226 



11 

IV 

J 

18 

V 

w 




46 

10-24 

20 

10-6 

DM8806 

1 226 

3 

ii 

11 

IV 

J 

18 

V 

w 




46 

10-24 

20 

10-6 

DM7810 

1-229 

3 

ii 

11 

IV 

J 







4 

10-5 

2 

10-1 


1-iv 















DATA SHEETS 

PACKAGES | 

WAVE- 

FORMS 


Devices 






Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 

Fig. Pg. Type 

Fig. 

Pg. 

Fig. 

Pg. 

DM8810 

1-229 

3 

II 

11 

IV 

J 





4 

10-5 

2 

10-1 

DM7811 

1-229 

3 

II 

11 

IV 

J 

18 

V 

w 


4 

10-5 

2 

10-1 

DM8811 

1-229 

3 

II 

11 

IV 

J 

18 

V 

w 


4 

10-5 

2 

10-1 

DM7812 

■ 

3 

II 

11 

IV 

J 

18 

V 

w 


4 

10-5 

2 

10-1 

DM8812 

1-229 

3 

II 

11 

IV 

J 

18 

V 

w 


4 

10-5 

2 

10-1 

DM7819 


3 

II 

11 

IV 

J 

18 

V 

w 


35 

10-17 

2 

10-1 

DM8819 


3 

II 

11 

IV 

J 

18 

V 

w 


35 

10-17 

2 

10-1 

DM7820 




11 

IV 

J** 

18 

V 

w 






DM8820 


3 

II 

11 

IV 

J 

18 

V 

w 






DM7820A 

1-235 



11 

IV 

J** 

18 

V 

w 






DM8820A 

1-235 

3 

II 

11 

IV 

J 

18 

V 

w 






DM7822 

1-237 



11 

IV 

J** 









DM8822 

1-237 

3 

II 












DM7830 

1-239 



11 

IV 

J** 

18 

V 

w 






DM8830 

1-239 

3 

II 

11 

IV 

J 

18 

V 

w 






DM7831 

1-241 



12 

IV 

J** 

19 

V 

w 






DM8831 

1-241 

5 

II 

12 

IV 

J 

19 

V 

w 






DM7832 

1-241 



12 

IV 

J** 

19 

V 

w 






DM8832 

1-241 

5 

II 

12 

IV 

J** 

19 

V 

w 






DM7836 

1-244 



11 

IV 

J 









DM8836 

1-244 

3 

II 

11 

IV 

J 









DM7837 

1-246 



12 

IV 

J 

19 

V 

w 






DM8837 

1-246 

5 

II 

12 

IV 

J 

19 

V 

w 






DM7838 

1-248 



12 

IV 

J 

19 

V 

w 






DM8838 

1-248 

5 

II 

12 

IV 

J 









DM7853 

1-250 



12 

IV 

J 

19 

V 

w 


47 

10-25 

21 

10-6 

DM8853 

1-250 

5 

II 

12 

IV 

J 

19 

V 

w 


47 

10-25 

21 

10-6 

DM8859 

1-253 

5 

II 

12 

IV 

J 





44 

10-23 

17 

10-5 

DM8861 

1-255 

6A 

III 








43 

10-23 

16A 

10-5 

DM8863 

1-255 

6A 

III 








43 

10-23 

16C 

10-5 

DM8869 

1-253 

5 

II 

12 

IV 

J 





44 

10-23 

17 

10-5 

DM7875A 

1-258 



9 

III 

D 





12 

10-8 

3 

10-1 

DM8875A 

1-258 

5 

II 

12 

IV 

J 





12 

10-8 

3 

10-1 

DM7875B 

1-258 



9 

III 

D 





12 

10-8 

3 

10-1 

DM8875B 

1-258 

5 

II 

12 

IV 

J 





12 

10-8 

3 

10-1 

DM7880 

1-260 



12 

IV 

J 









DM8880 

■Egg 

5 

II 

12 

IV 

J 









DM8884A 

m i 

5 

II 












DM8885 


5 

II 

12 

IV 

J 











Series 54/74 
















Series 54/74 


DM 5400/ DM7400(SN 5400/S N7400) quadruple 2-input NAND gate 
DM 5410/ DM7410 (SIM 5410/S N7410) triple 3-input NAND gate 
DM5420/DM7420(SN5420/SN7420) dual 4-input NAND gate 
general description 


Employing TTL (Transistor-Transistor-Logic) to 
achieve high speed at moderate power dissipation, 
these gates provide the basic functions used in the 
implementation of digital integrated circuit sys- 
tems. Characteristics of the circuits include high 
noise immunity, low output impedance, good 
capacitive drive capability, and minimal variation 
in switching times with temperature. The gates 
are compatible with and interchangeable with 
Series 54/74 equivalent. 


features 

■ Typical Noise Immunity 

■ Guaranteed Noise Immunity 

■ Fan Out 

■ Average Propagation Delay 

■ Average Power Dissipation 


IV 

400 mV 
10 
13 ns 
10 mW per gate 


schematic and connection diagrams 


(shown for DM5410/DM7410) 



DM5400/DM7400 

Dual-In-Line Package 

T« In In In I,. L 


DM541 0/DM7410 

Dual-In-Line Package 

Tu |„ |, 2 In I. |, 


DM5420/DM7420 

Dual-In-Line Package 

T. i. i. i, i. i. 



DM 5400/ DM7400, 

DM 5410/ DM7410, DM5420/DM7420 




DM 5400/ DM7400, 
DM 5410/ DM7410, DM5420/DM7420 


absolute maximum ratings operating conditions 





MIN MAX UNITS 

V CC 

Input Voltage 

Storage Temperature Range 
Fan-Out 

Lead Temperature (Soldering, 10 sec) 

7.0 V Supply Voltage (Vcc> 

5.5V DM54XX 

-65° C to +150°C DM74XX 

10 Temperature (Ta) 

300° C DM 54 XX 

DM74XX 

4.5 5.5 

4.75 5.25 

-55 +125 

0 70 

V 

V 

°c 

°c 

electrical characteristics (Notei) 





PARAMETER 

CONDITIONS 

MIN 

TYP 



Input Diode Clamp Voltage 

V cc = 5.0V, T a =25°C, I, n =-12mA 



-1.5 

V 

Logical "1" 
Input Voltage 

V cc = Min 

2.0 



V 

Logical “0" 
Input Voltage 

V cc = Min 



0.8 

V 

Logical "1” 
Output Voltage 

Vqc = Min V )N = 0.8V, 1 out = —400 juA 

2.4 



V 

Logical "0" 
Output Voltage 

V cc = Min V| N = 2.0V, l OUT = 16 mA 



0.4 

V 

Logical "1" 
Input Current 

V cc = Max V| N =2.4V 



40 

M A 

Logical "1" 
Input Current 

V cc = Max V| N = 5.5V 



1 

mA 

Logical "0" 
Input Current 

V cc = Max V, N = 0.4V 



-1.6 

mA 

Output Short 
Circuit Current 
(Note 2) 

V cc = Max V IN = OV, V 0 = 0V 

-20 

-18 


-55 

-57 

< < 
E E 

Supply Current- 
Logical “0” 
(Note 3) 

V cc “ Max V in = 5.0V 


3 

5.1 

mA 

Supply Current- 
Logical "1" 
(Note 3) 

V cc = Max V IN = 0V 

I 


1 

1.8 

mA 

Propagation Delay Time to 
Logical "0", t pd0 

V cc = 5.0V, T a = 25°C, C = 50 pF 


8 

15 

ns 

Propagation Delay Time to 
Logical "1", t pd1 

V CC =5.0V, T a = 25°C, C = 50 pF 


13 

25 

ns 

Note 1: Unless otherwise specified min/max limits apply across the -55° C to +125°C temperature range for the DM54XX and 
across the 0°C to 70°C range for the DM74XX. All typicals are given for Vcc = 5.0V and Ta = 25°C. 

Note 2: Not more than 1 output should be shorted at a time. 

Note 3: Each gate. 
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Series 54/74 


DM5401 /DM7401 (SN5401/SN7401) quad 2-input gate (open collector) 
DM5403/DM7403(SN5403/SN7403) quad 2-input gate (open collector) 
DM5405 /DM7405 (SN 5405/ SN7405) hex inverter (open collector) 


general description 

These Series 54/74 functions are designed for 
applications where the normal TTL “totem-pole" 
output configuration is not wanted. Such applica- 
tions include implementation of the Wire-OR 
function 


Aside from the output, the circuitry is identical 
to the standard quad two-input gate (DM5400/ 
DM7400) and hex inverter (DM5404/DM7404). 



1-3 


DM5401/DM7401, 

DM 5403/ DM7403, DM 540 5/ DM740 5 






DM 5401/ DM7401, 
DM5403/DM7403.DM5405/DM7405 


absolute maximum ratings 


V cc 7V 

Input Voltage 5.5V 

Operating Temperature Range DM5401, DM5403, DM5405 -55°C to +125°C 

DM7401, DM7403, DM7405 0°C to 70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec.) 300°C 


electrical characteristics (Note i) 


PARAMETER 


CONDITIONS 


MIN TYP MAX UNITS 


Input Diode Clamp Voltage 


Logical "1" Input Voltage 


Logical "0” Input Voltage 


Logical "1” Output Current 


Logical "O'" Output Voltage 


V CC =5 0V, T A = 25 C 

I iM = — 1 2 m A 


DM5401,3,5 V CC =4 5V 
DM7401,3,5 V cc = 4 75V 

DM5401,3,5 V cc = 4 5V 
DM7401,3,5 V cc = 4.75V 

DM5401,3,5 V cc = 5.5V 
DM7401,3,5 V cc = 5.25V 


= 0.8V, V OUT = 5.5V 


V IN = 0.0V, Vqut = 5.5V 

DM5401,3,5 V cc = 4.5V 
DM7401,3,5 V cc = 4 75V, V iN = 2.0V 


Logical "1" Input Current 


Logical "0" Input Current 


Iout “16 mA 

, _ , DM5401,3,5 V cc = 5.5V 

Loqica 1 nput Current — 

9 P DM7401,3,5 V cc = 5.25V, V, N = 2.4V 

DM5401,3,5 V cc = 5.5V 
Logical 1 Input Current ■ ■■ 

DM7401,3,5 V cc = 5.25V, V, N = 5.5V 

. ^ A DM5401,3,5 V cc = 5.5V 

Log, cal 0 Input Current DM7401[3 5 v cc - 5.25V, V IN ■ 0 4V 

Supply Current— Logical "0” DM5401,3,5 V C c = 5.5V 

(Each Gate) DM7401,3,5 V cc = 5.25V, V 1N = 5 0V 

Supply Current-Logical "1" DM5401,3,5 V C c = 5.5V 

(Each Gate) DM7401,3,5 V cc = 5.25V, V IN = 0V 

Propagation Delay Time to a V C c = 5.0V, T A = 25°C 

Logical 0 , tp^Q ^out = 15 pF, R|_ = 390^2 (Note 2) 

Propagation Delay Time to a V C c = 5.0V, T A = 25°C 


Logical "I”, t pd1 


V cc = 5.0V, T a = 25 C 

Cqut = 15 pF, Rl = 3.9 k£2 (Note 2) 


Note 1 : Min/Max units apply across the guaranteed temperature range unless otherwise specified. 

All typicals are given for Vqq = 5.0V and T/\ = 25°C. 

Note 2: CquT includes device output capacitance of approximately 8.5 pF and wiring capacitance. 
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Series 54/74 


DM5402/DM7402 (SN5402/SN7402) quad 2-input NOR gate 


general description 

The DM5402/DM7402 is a quad 2-input NOR gate 
utilizing TTL (Transistor-Transistor Logic) to 
achieve high speed at nominal power dissipation. It 
is completely compatible with other Series 54/74 
devices. 

features 

■ Input Clamping Diodes 

■ Typical Noise Immunity IV 


■ Guaranteed Noise Immunity 400 mV 

■ Fan-out 10 

■ Allowable Power Supply Variation 

DM5402 4.5V to 5.5V 

DM7402 4.75V to 5.25V 

■ Average Propagation Delay 12 ns (with 50 pF) 

■ Average Power Dissipation 14 mW per gate 


schematic and connection diagrams 


DM5402/ DM7402 (each gate) 



DM5402/DM7402 

Dual-In-Line Package 

Vcc 



TOP VIEW 


DM5402 

Flat Package 


GND 
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DM5402/DM7402 




DM5402/DM7402 


absolute maximum ratings 


Vcc 

Input Voltage 

Operating Temperature Range 
DM7402 
DM5402 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


0 C to 70 C 
-55°C to +125°C 
-65° C to +150°C 
300°C 


electrical characteristics (Note d 


PARAMETER 


Input Diode Clamp Voltage 

Logical "1" Input Voltage 

Logical "0" Input Voltage 

Logical ”1" Output Voltage 

Logical "0" Output Voltage ^j|^| 

Logical "1" Input Current 

Logical "1" Input Current 

Logical ”0" Input Current 

Output Short Circuit Current (Note 2) 5^559?- 


CONDITIONS 


Supply Current- Logical "0" 
(each gate) 

Supply Current- Logical “1" 
(each gate) 

Propagation Delay to a 
Logical "0", t pd0 

Propagation Delay to a 
Logical "1",t pd1 


DM5402 
DM7402 V cc = 

DM5402 V CC = 
DM7402 V cc = 

DM5402 V cc = 
DM7402 

DM5402 

DM7402 V cc = 

DM5402 V cc = 
DM7402 



-1.0 

-1.5 

2.0 


0.8 

2.4 


0.4 



40 


-1.0 

1 

-1.6 

-20 

-18 

-32 

-55 


3.6 

6.3 


2.0 

3.6 

3 

9 

15 

5 

13 

22 


Notel: Min/max limits apply across the guaranteed temperature range of 0°C to 70°C for the 
DM7402 and -55°C to +125°C for the DM5402 unless otherwise specified. All typicals are given for 
Vcc = 5.0V and T A = 25°C. 

Note 2: Only one output at a time should be short circuited. 
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Series 54/74 



KIS 

DM 5404/ DM7404(SN 5404/S N7404) hex inverter 


general description 

The DM5404/DM7404 is a hex inverter utilizing 
TTL to achieve high speed at nominal power dissi- 
pation. It is totally compatible with other Series 
54/74 devices. 

features 

■ Input clamping diodes 

■ Typical Noise Immunity IV 


■ Guaranteed Noise Immunity 400 mV 

■ Fan-out 10 

■ Allowable Power Supply Variation 

DM5404 4.5V to 5.5V 

DM7404 4.75V to 5.25V 

■ Average Propagation 12 ns (with 50 pF) 
Delay 

■ Average Power Dissipation 10 mW per gate 
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DM 5404/ DM7404 








DM5404/DM7404 


absolute maximum ratings 






Vcc 

Input Voltage 

Operating Temperature Range 
DM7404 
DM5404 

Storage Temperature Range 

Lead Temperature (soldering, 10 sec) 


7V 

5.5V 

0°C to 70° C 
-55° C to +125°C 
-65° C to +150°C 
300° C 





electrical characteristics (Note d 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input diode clamp voltage 


V cc = 5.0 V 

1 in = —1 2 m A 

T a = 25°C 



-1.5 

V 

Logical “1" Input Voltage 

DM5404 

V cc = 4.5V 


2.0 



V 


DM7404 

V cc = 4.75V 




Logical "0" Input Voltage 

DM5404 

V cc = 4.5V 




0.8 

v 


DM7404 

V cc = 4.75V 





Logical "1" Output Voltage 

DM5404 

V cc = 4.5V 

V IN =0.8V, l OUT = -400 juA 

2.4 





DM7404 

V cc = 4.75V 




Logical "0" Output Voltage 

DM5404 

V cc = 4.5V 

V| N = 2.0V, l OUT = 16 mA 



0.4 

v 


DM7404 

V cc = 4.75V 




Logical “1" Input Current 

DM5404 

V cc = 5.5V 

V 1N = 2.4V 



40 

MA 


DM7404 

V cc = 5.25V 



Logical "1" Input Current 

DM5404 

V cc = 5.5V 

V, N = 5.5V 



1 

mA 


DM7404 

V cc = 5.25V 



Logical "0" Input Current 

DM5404 

V cc = 5.5V 

V, N = 0.4V 


-1.0 

-1.6 

mA 


DM7404 

V cc = 5.25V 


Output Short Circuit Current 

DM5404 

V cc = 5.5V 

v«, - n 

-20 

-30 

-55 

mA 

(Note 2) 

DM7404 

V cc = 5.25V 

v OUT u 

-18 

Supply Current - Logical “0" 

DM5404 

V cc = 5.5V 






(each gate) 

DM7404 

V cc = 5.25V 

V IN = 5.0V 


3.0 

5.1' 

mA 

Supply Current - Logical “1" 

DM5404 

V cc = 5.5V 



1.0 

1.8 

mA 

(each gate) 

DM7404 

V cc = 5.25V 

v IN u 


Propagation Delay to a 
Logical "1" f t pd1 


T a = 25° C 
N = 10 

V cc = 5.0V 
C = 50 pF 

5 

16 

22 

ns 

Propagation Delay to a 
Logical "0" t pd0 


T a = 25°C 
N = 10 

V cc = 5.0V 
C = 50 pF 

3 

9 

15 

ns 

Note 1. Min/Max limits apply across the guaranteed temperature range of 0°C to 70°C for the 
DM7404, and -55°C to +125°C for the DM5404, unless otherwise specified. All typicals.are given for 
V cc = 5.0V and T A = 25°C 

Note 2. Only one output at a time should be short circuited. 
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Series 54/74 


DM5406/DM7406.DM5416/DM7416 
(SN5406/SN7406.SIM5416/SN7416) 
hex inverter buffers /drivers 


general description features 


These TTL hex inverter buffers/d rivers are fully 
compatible for use with TTL and DTL logic cir- 
cuits. Each inverter features high-voltage, open- 
collector outputs (DM5406/DM7406 30 volts 
minimum breakdown and DM5416/DM7416 15 
volts minimum breakdown). These inverters also 
feature high sink current capability. (DM5406, 
DM5416 30 mA and DM7406, DM7416 40 mA). 


■ Input clamp diodes 

■ High voltage open-collector outputs 


D M 5406/ D M 7 406 30V 

DM5416/DM7416 15V 

■ High sink current capability 

DM5406, DM5416 30 mA 

DM7406, DM7416 40 mA 


■ 15 ns typical propagation delay time 


schematic and connection diagrams 



Note Component values shown are nominal 


Dual-ln-Line and Flat Package 


Vcc 
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DM 5406/ DM74 06 , DM5416/DM7416 




DM5406/ DM7406, DM5416/DM7416 


absolute maximum ratings (Note i) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V 

Supply Voltage 




Input Voltage 

5.5V 

DM5406, DM541 6 

4.5 

5.5 

V 

Output Voltage DM5406/DM7406 

30V 

DM7406, DM741 6 

4.75 

5.25 

V 

DM541 6/DM741 6 

15V 

Temperature (T/\) 




Storage Temperature Range 

-65° C to +150°C 

DM5406,DM541 6 

-55 

+125 

°C 

Lead Temperature, (Soldering, 10 Sec) 

300° C 

DM7406, DM741 6 

0 

70 

°C 



Output Sink Current 






DM5406, DM541 6 


30 

mA 



DM 7406, DM 74 16 


40 

mA 


electrical characteristics (Note 2) 


PARAMETER 

Logical "I" Input Voltage 
Logical “0” Input Voltage 

Output Breakdown Voltage 
DM5406 /DM7406 

DM 54 16/DM 74 16 

Logical "1" Output Current 
DM 5406/DM 7 406 
DM5416/DM7416 

Logical "0" Output Voltage 

Logical "1" Input Current 

Logical "0" Input Current 
Supply Current - Logical "1" 

Logical "0" 

Input Clamp Voltage 

Propagation Delay to a Logical "0", t pd0 

Propagation Delay to a Logical "1", t pd1 




30 

15 


30 

27 

15 

10 



V 

250 juA 

250 MA 

0.7 V 

0.4 V 

40 MA 

1 mA 

-1 6 mA 

42 mA 

38 mA 

-1.5 V 

23 ns 

15 ns 


Note 1 : “Absolute Maximum Ratings" are those values beyond which the operation of the device cannot be guaranteed. Except 
for “Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics” provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5406, 
DM5416 and across the 0°C to 70°C range for the DM7406.DM7416. All typicals are given for Vqq = 5.0V and T^ = 25°C. 


1-10 
















Series 54/74 


DM 5407/D M7407, DM 5417/D M7417 
(SN5407/SN7407,SN5417/SN7417) hex buffers/drivers 


general description 


features 


These TTL hex buffers/drivers are fully compatible 
for use with TTL and DTL logic circuits. Each 
buffer features high-voltage, open-collector outputs 
(DM5407/DM7407 30V minimum breakdown and 
DM5417/DM7417 15V minimum breakdown). 
These buffers also feature high sink current capa- 
bility (DM5407, DM5417 30 mA and DM7407, 
DM7417 40 mA). 


Input clamp diodes 
High voltage open-collector outputs 
DM5407/DM7407 
DM5417/DM7417 
High sink current capability 
DM5407, DM5417 
DM7407, DM7417 

14 ns typical propagation delay time 
145 mW typical power dissipation 



DM 5407/ DM7407, DM5417/DM7417 




DM 5407/ DM7407, DM5417/DM7417 


absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V Supply Voltage (Vqq) 




Input Voltage 

5.5V DM5407, DM5417 

4.5 

5.5 

V 

Output Voltage DM5407/DM7407 30V DM7407, DM741 7 4.75 

5.25 

V 

DM541 7/DM741 7 1 5V Temperature (T A ) 





Storage Temperature Range 

-65 C to +150 C DM5407, DM5417 

-55 

+125 

°C 

Lead Temperature (Soldering, 10 sec) 

300° C DM7407, DM741 7 

0 

70 

°C 


Output Sink Current 





DM5407, DM541 7 


30 

mA 


DM7407, DM741 7 


40 

mA 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 


2 



V 

Logical “0" Input Voltage 




0.8 

V 

Output Breakdown Voltage 






DM5407/DM7407 

V cc = Max, Iqff = 250/iA, V IN = 2.0V 

30 



V 

DM541 7/DM 74 17 

V cc = Max, Iqff = 250mA, V, n = 2 0V 

15 



V 

Logical "0" Output Voltage 

Vcc = Mini lo UT =Max 



0.7 

V 


V in = 0 8V J l 0 uT=16mA 



0.4 

V 

Logical "1" Input Current 

V cc = Max V in = 2.4V 



40 

MA 


V cc = Max V, N = 5 5V 



1 

mA 

Logical "0" Input Current 

V cc = Max V in = 0.4V 



-1.6 

mA 

Supply Current - Logical "1" 

V cc = Max V in = 5.0V 


29 

41 

mA 

Logical “0" 

V cc = Max V in = 0V 


21 

30 

mA 

Input Clamp Voltage 

V cc = 5.0V Iin = -12mA,T A = 25°C 



-1.5 

V 

Propagation Delay to a Logical "0", t pd0 

V cc = 5.0V, T A = 25°C, C l = 15 pF, R L = 1 1012 


20 

30 

ns 

Propagation Delay to a Logical "1", t pd1 

V cc = 5.0V, T A = 25°C,C L = 15 pF, R L = 11012 


6 

10 

ns 

Note 1: "Absolute Maximum Ratings” are those values beyond which the operation of the device cannot be guaranteed. Except 

for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 

of "Electrical Characteristics" provides conditions for actual device operation. 





Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5407, 

DM5417 and across the 0°C to 70°C range for the DM7407, DM7417. All typicals are given for Vcc = 

5.0V and T A = 25°C. 
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Series 54/74 



DM5408/DM7408(SN5408/SN7408) quad 2-input 
AND gate 

DM5409/DM7409(SN5409/ SN7409 ) quad 2-input 
AND gate (open collector) 

general description 

The DM5408/DM7408 and DM5409/DM7409 pro- 
vide the non-inverting AND function in the popu- 
lar quad 2-input pin configuration. 


schematic and connection diagrams 



Dual-ln-Line and Flat Package 


[S-TTS- 
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DM 5408/ DM7408, DM5409/DM7409 





DM 540 8/ DM7408, DM5409/DM7409 


absolute maximum ratings (Note d 

operating conditions 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 

5.5V 

5.5V 

-65° C to +150°C 
300° C 

Supply Voltage(Vcc) 
DM5408, DM5409 
DM7408, DM7409 

Temperature (T/^) 
DM5408, DM5409 
DM7408, DM7409 

MIN 

4.5 

4.75 

-55 

0 

MAX 

5.5 

5.25 

+125 

70 

UNITS 

V 

V 

? c 

°c 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 


2 



V 

Logical “0" Input Voltage 

V cc = Min 




0.8 

V 

Logical"1" Output DM5408 

Voltage DM7408 

Vcc - Min, V iim - 2V, Iqut — 800 ^A 

2.4 



V 

Logical"1" Output DM5409 

V cc = Mm, V OUT = 5.5V 

, V )N = 2.0V 



250 

mA 

Current DM7409 



Logical “0" Output Voltage 

V cc = Min, V IN = 0.8V, 1 

out = 16 mA 



0.4 

V 

Logical “1" Input Current 

V cc = Max, V, N = 2.4V 




40 

mA 


V cc = Max, V IN = 5.5V 




1 

mA 

Logical "0" Input Current 

V cc = Max, V, N = 0.4V 




-1.6 

mA 

Output Short Circuit 
Current (Note 3) 

V cc = Max 

DM5408 

DM7408 

-20 

-18 


-55 

-55 

mA 

Supply Current — Logical "1" 
(each device) 

Logical "0" 

V cc = Max, V, N = 5V 
V cc = Max, V !N = 0V 



11 

20 

21 

33 

mA 

mA 

Input Clamp Voltage 

V cc = 5.0V, T a = 25°C, 

in = — 1 2 mA 


-1.0 

-1.5 

V 

Propagation Delay to a Logical "0" 
from DM5408/DM7408 Any Input 
to Output, t pd0 

V cc = 5.0V 
T a = 25° C 



14 

19 

ns 

Propagation Delay to a Logical "0” 
from DM5409/DM7409 Any Input 
to Output, t pd0 

V cc = 5.0V 
T a = 25° C 



15 

24 

ns 

Propagation Delay to a Logical "1" 
from DM5408/DM7408 Any Input 
to Output, t pd1 

V cc = 5.0V 
T a = 25°C 



13 

27 

ns 

Propagation Delay to a Logical "1" 
From DM5409/DM7409 Any Input 
to Output, t pd1 

V cc = 5.0V 
T a = 25°C 



17 

32 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the 
DM5408, DM5409 and across the 0°C to 70°C range for the DM7408, DM7409. All typicals are given for Vqc = 5 0V and T/\ 
= 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM 5411/ DM7411 





DM 5411/ DM7411 


absolute maximum ratings 


operating conditions 


Supply Voltage 7.0V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300° C 


Supply Voltage (Vqc) 
DM5411 
DM7411 

Temperature (Ta) 
DM5411 
DM7411 


electrical characteristics (Notei) 


PARAMETER 

Logical “1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical “0" Output Voltage 
Logical "1" Input Current 

Logical "0" Input Current 

Output Short Circuit Current 
(Note 3) 

Supply Current - Logical “1" 

(each device) 

Logical "0" 

Input Clamp Voltage 

Propagation Delay to a Logical "0” 
from Any Input to Output, t pd0 

Propagation Delay to a Logical “1” 
from Any Input to Output, t Dd1 


CONDITIONS 

V C c = Mm 

V qq Min 

V cc = Min, V|n = 2V, Iout = — 800 /uA 
Vqq = Min, V||\| = 0.8V, Iout = 15 m A 
V cc = Max, V IN = 2.4V 
V cc = Max, V, N = 5.5V 
V cc = Max, V, N = 0.4V 

w .. DM5411 

Vcc_MaX DM74TT 

V cc = Max, V IN = 5V 

V CC = Max, V IN - 0V 

V cc = 5.0V, T a = 25°C, 1 1 m = -12 mA 


V cc = 5.0V 
T a = 25°C 

V cc = 5.0V 
T a = 25° C 


C L = 50 pF 
C L = 50 pF 



MAX 

UNITS 


V 

0.8 

V 


V 

0.4 

V 

40 

MA 

1 

mA 

-1.6 

mA 

-55 

-55 

mA 

15 

mA 

22 

mA 

-1.5 

V 

19 

ns 

27 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM541 1 and 
across the 0°C to 70°C range for the DM741 1. All typicals are given for Vcc = 5.0V and Ta = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM 5413/ DM7413(SN 5413/S N7413) 
dual Schmitt-trigger 


general description 

The DM5413/DM7413 is a dual Schmitt-trigger 
with input gating. It differs from a conventional 
dual 4-input gate in that instead of having a single 
threshold voltage, the DM5413/DM7413 has dif- 
ferent thresholds for positive- and negative-going 
inputs. When the output is in the logical "0" 
state an input must be lowered to 0.9 volts 
typically before the output changes state. Con- 
versely in order to return to the logical "0” state 
the input must rise to 1.7V typically. This hys- 
teresis is extremely beneficial in applications where 
slow rise and fall time signals are prevalent. 


features 

■ Series 54/74 compatible 

■ 800 mV hysteresis typ. - higher noise immunity 

■ Operation from very slow ramp voltages 

■ Temperature compensated design 

■ Typical propagation delay - 17 ns 

■ Typical power dissipation 42 mW per function 

applications 

■ Pulse shaper 

■ Threshold detector 


logic and connection diagram 


Dual-In-Line and Flat Package 
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DM5413/DM7413 



DM5413/ DM7413 


absolute maximum ratings 

(Note 1) 






Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 



7V 

5.5V 

5.5V 

-55°C to +125°C 





DM5413 

DM5413 





DM7413 

0°C to +70° C 





Storage Temperature Range 

DM7413 

-65°C to +150°C 





Lead Temperature (Soldering, 10 sec) 


300°C 





electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 


TYP 

fUl 

UNITS 

V x+ Positive-Going Threshold Voltage 

V cc - 5V 


1.5 

1.7 

2.0 

V 

V T _ Negative-Going Threshold Voltage 

< 

o 

o 

CJI 

< 


0.6 

0.9 

1.1 

V 

V T+ - V T _ Hysteresis 


< 

o 

o 

CJI 

< 


0.4 

0.8 


V 

l T+ Input Current at 
Positive-Going Threshold 


Vcc - 5V, V )N = V T+ 


-0.65 


mA 

l T _ Input Current at 
Negative-Going Threshold 


V CC = 5V, V IN = V T . 


-0.85 


mA 

Logical "1” Output Voltage 

DM5413 

V cc = 4.5V 

Iout = -800piA, V|n = 0.6V 

2.4 



v 

DM7413 

V cc = 4.75V 




Logical "0” Output Voltage 

DM5413 

V cc = 4.5V 

l OUT = 16 mA, V IN = 2.0V 



0.4 


DM7413 

V cc » 4.75V 




Logical "1" Input Current 

DM5413 

V cc = 5.5V 

V IN = 2.4V 



40 

juA 

DM7413 

V cc = 5.25V 




DM5413 

V cc = 5.5V 

V in = 5.5V 




mA 


DM7413 

V cc = 5.25V 




Logical "0” Input Current 

DM5413 

V cc = 5.5V 

V, n = 0 4V 


1 

-1.6 

mA 

DM7413 

V cc = 5.25V 


1 

Output Short Circuit Current 

DM5413 

V cc = 5 5V 


-18 


-55 

mA 

(Note 3) 

DM7413 

V cc = 5.25V 



Supply Current - Logical "1” 

DM5413 

V cc = 5.5V 

> 

o 

z 

> 


14 

23 

mA 

(Each Device) 

DM7413 

V cc = 5.25V 


Logical ''O'' 

DM5413 

V cc = 5.5V 

V, N = 4 5V 


20 

32 

mA 

DM7413 

V cc = 5 25 V 


Input Clamp Voltage 


V cc = 5.0V, 

in — —12 mA, T A = 25 C 



-1.5 

V 

Propagation Delay to a Logical 
any Input to Output, t pd0 

"0" from 

V cc = 5 0V 
T a = 25° C 

50 pF Load 

1 

15 

22 

ns 

Propagation Delay to a Logical 
Any Input to Output, t pd1 

"1” from 

V cc = 5.0V 
T a = 25° C 

50 pF Load 


18 

27 

ns 

Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 



for actual device operation. 








Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM5413 and across the 0°C to 70°C range for the DM7413. All typicals are given for 



V CC = 5.0V and T A = 25° C. 








Note 3: Only one output at a time should be shorted. 
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DM 5414/ DM7414 , DM 54132/ DM74132 





DM5414/DM7414, DM54132/ DM74132 


absolute maximum ratings operating conditions 


Supply Voltage, Vcc 
Input Voltage 

7.0 V 
5.5V 

Supply Voltage (Vcc) 
DM5414, DM54132 

MIN 

4.5 

MAX 

5.5 

UNITS 

V 

Output Voltage 

5.5V 

DM7414, DM74132 

4.75 

5.25 

V 

Storage Temperature Range -65° C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Temperature (T a) 
DM5414, DM54132 

-55 

+125 

°c 


v 

DM7414, DM74132 

0 

+70 

°c 


electrical characteristics <Note2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Positive Going Threshold Voltage 
(V T + ) 

V cc = 5.0V 

1.5 

1.7 

2.0 

V 

Negative Going Threshold 
Voltage (V T -) 

V cc = 5.0V 

0.6 

0.9 

1.1 

V 

Hysteresis (V T + - V T -) 

V cc = 5.0V 

0.4 

0.8 


V 

Input Clamp Voltage (V,) 

Vcc = Min, 1 1 = -12 mA 



-1.5 

V 

High Level Output Voltage (V Q h) 

Vcc = Min, V, = V T - min, 
Ioh = Max 

2.4 

3.4 


V 

Low Level Output Voltage (Vql) 

V C c = Min, V, = V T + max, 
Iol = Max 


0.2 

0.4 

V 

Input Current at Positive Going 
Threshold (l T + ) 

V cc = 5.0V, V, = V T + 


-0.43 


mA 

Input Current at Negative Going 
Threshold (l T -) 

V cc = 5.0V, V, =V T - 


-0.56 


mA 

Input Current at Maximum Input 
Voltage (1,) 

V cc = Max, V, = 5.5V 



1.0 

mA 

High Level Input Current (l )H ) 

V cc = Max, V, = 2.4V 



40 

JUA 

Low Level Input Current (l !L ) 

V cc = Max, V IL = 0.4V 


-0.8 

-1.2 

mA 

High Level Output Current (Ioh) 




-800 

JUA 

Low Level Output Current (Iol) 




16 

mA 

Short Circuit Output Current (l os ) 
(Note 3) 

V C c = Max 

-18 


-55 

mA 

Supply Current (l cc ) 
DM5414/DM7414 






Output High Current 

V C c = Max 


22 

36 

mA 

Output Low Current 

V cc = Max 


39 

60 

mA 

Average Per Gate 

50% Duty Cycle 


5.1 


mA 

Supply Current (l cc ) 
DM541 32/DM741 32 






Output High Current 

V C c = Max 


15 

24 

mA 

Output Low Current 

Vcc = Max 


26 

40 

mA 

Average Per Gate 

50% Duty Cycle 


5.1 


mA 

Propagation Delay Time, Low to 
High Level Output (t PLH ) 

C L = 15pF, R L = 40012 


15 

22 

ns 

Propagation Delay Time, High to 
Low Level Output (tp H i_) 

C L = 15 pF, R l =40012 


15 

22 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for DM5414, 
DM541 32 and across the 0°C to +70°C range for the DM7414, DM74132. All typicals are given for Vcc = 5.0V and T/^ = 25°C. 
Note 3: Not more than one output should be shorted at a time. 
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Series 54/74 


DM5423/DM7423(SN5423/SN7423) expandable dual 4-input 
NOR gate with strobe 

DM5425/DM7425(SN5425/SN7425) dual 4-input 
NOR gate with strobe 

DM5427/DM7427(SN5427/SN7427) triple 3-input NOR gate 
general description 

The three NOR gates described here were designed 
to provide additional versatility to the line of 
Series 54/74 functions. 


The DM5423/DM7423 has the added features of 
a Strobe input which is AND'ed with the four 
normal inputs, and a pair of expandable inputs 
which can accept logic levels from the DM5460/ 


DM7460, dual 4-input expander gate, resulting 
in a larger number of OR'ed terms. 

The DM5425/DM7425 is similar to the DM5423/ 
DM7423 except that it has no expandable inputs. 

The DM5427/DM7427 has neither expandable 
inputs nor Strobe. 
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DM5423/DM7423, 

DM5425/DM7425.DM5427/DM7427 





DM5423/DM7423, 

DM5425/DM7425.DM5427/DM7427 


absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V Supply Voltage (Vqq) 




Input Voltage 

5.5V DM5423, DM5425, DM5427 4.5 

5.5 

V 

Output Voltage 

5.5V DM7423, DM7425, DM7427 4.75 

5.25 

V 

Storage Temperature Range 

—65 C to +150 C Temperature (Ta) 




Lead Temperature (Soldering, 10 seconds! 

300 C DM5423, DM5425, DM5427 -55 

+125 

°c 


DM7423, DM7425, DM7427 0 

+70 

°c 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 

20 



V 

Logical "0” Input Voltage 

V C c = Min 



08 

V 

Logical "1" Output Voltage 

V cc = Mm, l 0 = -800juA, V, N = 0 8V 

■ 



V 

Logical "0" Output Voltage 

V cc = Mm, l 0 = 16 mA, V, N = 2 0V 

■ 


04 

V 

Logical “I" Input Current 

V cc = Max 





Data Inputs 

V IN =2 4V 



40 

mA 


V, N =5 5V 



1 0 

mA 

Strobe Inputs 

V.n =2 4V 



160 

ma 


V 1N = 5 5V 



1.0 

mA 

Expander Current (l x ) 

V, = 0.4V, l OL = 16 mA (See Figure 1) 





DM5423 

V cc = 4.5V, T a = -55° C 



2.9 

mA 

DM7423 

V cc = 4 75V, T a =0°C 



3 1 

mA 

Base-Emitter Voltage of Output 

Iol = 16 mA, Rt = 0 (See Figure 2) 





Transistor (Q) (V BE(Q) ) 






DM5423 

V cc = 4.5V, T a = -55°C, 1 1 = 0.41 mA 



1.0 

V 

DM7423 

V cc = 4.75V, T a = 0°C, h = 0.62 mA 

1 


1.0 

V 

High-Level Output Voltage (Vqh) 

Iqh = -400mA (See Figure 3) 





DM5423 

V cc = 4.5V, T a =-55°C, 1, = 150/uA 


3.3 


V 


l 2 = -150 mA 





DM7423 

V cc = 4 75V, T a = 0°C, 1, = 270mA, 


33 


V 


l 2 =-270 juA 





Low Level Output Voltage (Vql) 

•ol = 16 mA (See Figure 2) 





DM5423 

V cc =4 5V,T A =-55°C, l 1 = 0 3 mA, 


0.22 

0.4 

V 


R, = 138ft 





DM7423 

V cc = 4 75V, T a = 0°C, L = 0 43 mA, 


0.22 

04 

V 


R, = 130ft 





Logical "0” Input Current 

V cc = Max, V, N = 0.4V 





Data Inputs 




-1.6 

mA 

Strobe Inputs 




-6.4 

mA 

Output Short Circuit Current (Note 3) 






DM54XX 

V C c = Max 

-20 


-55 

mA 

DM74XX 

V C c = Max 

-18 


-55 

mA 

Supply Current — Logical " 1 " 

Vcc = Max 



16 

mA 

Supply Current - Logical "0" 






DM5423, DM7423, DM5425, DM7425 

V cc = Max 



19 

mA 

DM5427, DM7427 

V C c = Max 



26 

mA 

Input Clamp Voltage 

V cc = 5.0V, T a = 25°C, l| N = -12 mA 



-1 5 

V 

Propagation Delay to a Logical "0" From 

V cc = 5 0V, T a = 25°C, C u = 50 pF 



15 

ns 

Data or Strobe to Output (t pd0 ) 

Expander Pins Open, R L = 400ft 



15 

ns 

Propagation Delay to a Logical "1" From 

V cc = 5.0V, T a = 25°C, C L = 50 pF 





Data or Strobe to Output (t pd1 ) 

Expander Pins Open, R L = 400ft 





DM5423, DM7423, DM5425, DM7425 




22 

ns 

DM5427, DM7427 




11 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 

for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 

table of "Electrical Characteristics" provides conditions for actual device operation. 




Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM5423, 

DM5425, DM5427 and across the 0°C 

to +70°C range for the DM7423, DM7425, DM7427. All typicals are 

given for 

Vcc = 5.0V and T A = 25° C. 






Note 3: Only one output at a time should be shorted. 
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DM5426/DM7426 



Series 54/74 


DM5426/ DM7426 (SN5426/SN7426) 
quad 2-input TTL-MOS interface gate 


general description 

These Series 54/74 compatible gates are high out- 
put voltage versions of the DM5403 (SN5403), 
DM7403 (SN7403). Their open-collector outputs 
may be "pulled-up" to +15 volts in the logical 
"1" state thus providing guaranteed interface be- 
tween TTL end MOS logic levels. 

In addition the devices may be used in applications 


where it is desirable to drive low current relays or 
lamps that require up to 15 volts. 

features 

■ 15V standoff voltage 

■ Pin compatible with DM5403/DM7403 


schematic and connection diagrams 

Dual-ln-Line Package 


Vcc 



TOP VIEW 



typical applications 



+12V 
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absolute maximum ratings 


o 


Vcc 

Input Voltage 
Output Voltage 
Operating Temperature Range 
DM5426 
DM7426 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7 V 
5.5V 
15V 


-55 C to 125 C 
0°C to 70°C 
-65°C to +150°C 
300°C 


electrical characteristics (Note d 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 

V cc = 5.0V, T a = 25°C 

1 in = —12 m A 



-1.5 

V 

Logical “1" Input Voltage 

V - 45V 
Vcc 4.75V 

2.0 



V 

Logical "0" Input Voltage 

V - 4 - 5V 

Vcc 4.75V 



0.8 

V 

Logical "1" Output Current 

4 5V 

V cc = 4 75V Vin = 0.8V 



50 

juA 


Vqut=12V 





Logical “1" Output Breakdown 
Voltage 

Vcc = S^v V|N = 0V 

l 0 UT = 1 m A 

15 



V 

Logical "0" Output Voltage 

4 5V 

v cc = 4 V in = 2.0V 



0.4 

V 


1 out = 16 m A 





Logical "1" Input Current 

5 5V 

V cc= 5 ; 25V V| N = 2.4V 



40 

ma 

Logical "1" Input Current 

5 5V 

V cc = 5.25V V - = 5 ‘ 5V 



1 

mA 

Logical "0" Input Current 

5 5V 

Vcc = 5 ; 25V Vin = 0.4V 



- 1.6 

mA 

Supply Current — Logical "0" 
(Each Gate) 

5 5V 

Vcc = 525V V, n = 5.0V 


3.0 

5.1 

mA 

Supply Current - Logical “1" 
(Each Gate) 

V cc = 5 25V V ' N = 0V 


1.0 

1.8 

mA 

Propagation Delay Time to a 

v cc = 5.0V, T a = 25°C 


8 

17 

ns 

Logical "0", t pd0 

Cqu-j- = 15 pF, R L — Ik 





Propagation Delay Time to a 

V cc = 5.0V, T a = 25°C 



24 

ns 

Logical "1", t pd1 

C Q ut = 1 5 pF, R l = Ik 






Note 1: Mm/Max units apply across the guaranteed temperature range — 25° C to +125°C for the DM5426 and across the 
0°C to +70°C for the DM7426 unless otherwise specified. All typicals are given for Vqq = 5.0V and T A = 25°C. 
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M5426/DM7426 







DM5430/DM7430 



Series 54/74 


DM5430/DM7430(SN5430/SN7430) 8-input gate 


general description 

Employing TTL (Transistor-Transistor Logic) to 
achieve high speed at moderate power dissipation, 
the DM 5430/DM 7430 provides the basic functions 
used in the implementation of digital integrated 
circuit systems. Characteristics of the circuit in- 
clude high noise immunity, low output impe- 
dance, good capacitive drive capability, and 
minimal variation in switching times with tempera- 
ture. 


features 

iv 

400 mV 
10 
13 ns 

10 mW per gate 


■ Typical Noise Immunity 

■ Guaranteed Noise Immunity 

■ Fan Out 

■ Average Propagation Delay 

■ Average Power Dissipation 


schematic and connection diagrams 



OM 5430/ DM7430 

Dual-ln-Line Package 



DM5430 

Flat Package 

GND 
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absolute maximum ratings 


operating conditions 





MIN 

MAX 

v cc 

7V 

Supply Voltage (Vcc> 



Input Voltage 

5.5V 

DM5430 

4.5 

5.5 

Storage Temperature Range 

-65° C to +1 50° C 

DM7430 

4.75 

5.25 

Fan-Out 

10 

Temperature (T A ) 



Lead Temperature (Soldering, 10 sec) 

300° C 

DM5430 

-55 

+125 



DM7430 

0 

70 


electrical characteristics (Notei) 


PARAMETER 

Input Diode Clamp Voltage 

Logical "1" Input Voltage 

Logical "0" Input Voltage 

Logical "1" Output Voltage 

Logical "0" Output Voltage 

Logical "1" Input Current 

Logical "1" Input Current 

Logical "0" Input Current 

Output Short Circuit Current 

Supply Current- Logical "0” 

Supply Current- Logical "1" 

Propagation Delay Time to a 
Logical "0", t pd0 

Propagation Delay Time to a 
Logical "1", t pd1 


CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

V cc = 5.0V, T a = 25°C, l IN = -12 mA 



-1.5 

V 

V cc = Min 

2.0 



V 

V cc = Min 



0.8 

V 

V cc = Min , V| N = 0.8V, l OUT = -400 juA 

2.4 



V 

Vcc = Min , Vjfyj = 2.0V, Iout = 16 mA 



0.4 

V 

V cc = Max, V IN = 2.4V 



40 

mA 

V cc = Max, V IN = 5.5V 



1 

mA 

V cc = Max, V, N = 0.4V 



-1.6 

mA 

V cc = Max, V IN = 0V DM5430 

-20 


-55 

mA 

cc IN DM7430 

-18 



mA 

V cc = Max, V IN = 5.0V 



5.1 

mA 

V cc = Max, V 1N = 0V 



1.8 

mA 

V cc = 5.0V, T a = 25°C, C = 50 pF 



15 

ns 

V cc = 5.0V, T a = 25°C, C = 50 pF 


12 

22 

ns 


Note 1: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM5430 and 
across the 0°C to 70°C range for the DM7430. All typicals are given for Vcc = 5.0V and T A = 25°C. 
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DM 5430/ DM7430 





DM5432/DM7432 


INS 

Series 54/74 

DM5432/DM7432(SN5432/SN7432) 
quad 2-input OR gate 

general description 

features 

The DM5432/DM7432 (SN5432/SN7432) is a 
quad 2-input OR gate utilizing TTL (Transistor- 
Transistor Logic) to provide the basic functions 
used in the implementation of digital integrated 
circuit systems. The device is completely com- 
patible with all other Series 54/74 devices. 

■ Popular digital logic block 

■ Saves inverter function when sign inversion is 
not needed 

logic and connection diagram 


Dual-In-Line and Flat Package 

Vcc 

1 14 1 13 1 12 

|n 1 10 I9 |s 
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absolute maximum ratings (Notei) 


Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 
DM7032 
DM8032 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-55 C to 125 C 
0°C to 70°C 
-65° C to 150°C 
300° C 


electrical characteristics (Note 2 ) 


PARAMETER 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical "0" Output Voltage 
Logical "1" Input Current 

Logical “0" Input Current 

Output Short Circuit Current 
(Note 3) 

Supply Current - Logical "1" 
(Each Device) 

Logical ”0" 
Input Clamp Voltage 


Propagation Delay to a Logical "1", t pd1 


DM5432 

v cc = 4.5V 

DM7432 

V cc = 4.75V 

DM5432 

V cc = 4.5V 

DM7432 

V cc = 4.75V 

DM5432 

V cc = 4.5V 

DM7432 

V cc = 4.75V 

DM5432 

V cc = 4.5V 

DM7432 

V cc = 4 75V 

DM5432 

V cc = 5.5V 

DM7432 

V cc = 5.25V 

DM5432 

V cc = 5.5V 

DM7432 

V cc = 5.25V 

DM5432 

V cc = 5-5V 

DM7432 

V cc = 5 25V 

DM5432 

V cc = 5.5V 

DM7432 

V cc = 5.25V 

DM5432 

V cc = 5.5V 

DM7432 

V cc = 5.25V 

DM5432 

V cc = 5 5V 

DM7432 

V cc = 5.25V 


V cc = 5.0V, T t 

“$'• tpdO 

V cc = 5 0V, T, 

"T > tpdl 

V cc = 5.0V, T, 


CONDITIONS 


V IN =2.0V, I out = -400 pA 
V, N = 8V, l OU T= 16 mA 


MAX UNITS 


V 


= 5.0V Each Gate 


V, N = 0V Each Gate 


R l = 40012 
, C L = 50pF, 
R L = 40012 


-1.0 -1.6 mA 


-32 -55 mA 


-1.0 -1.5 V 

15 22 ns 


12 18 ns 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM5432 and across the 0°C to 70° C range for the DM7432. All typicals are given for 
V CC = 5.0V and T A = 25° C. 

Note 3: Only one output at a time should be shorted. 
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DM5432/ DM7432 














DM 54 37/ DM7437, DM5438/DM7438 



Series 54/74 


DM5437/DM7437(SN5437/SN7437) quad 2-input NAND buffer 
DM5438/DM7438(SN5438/SN7438) quad 2-input NAND buffer 
(open collector) 


general description 

These are quad two-input NAND buffers. The 
DM5437/DM7437 has a normal TTL "Darlington" 
output configuration whereas the DM5438/ 
DM7438 has an open-collector. Aside from the 
output, the circuitry is identical. 


features 

■ Series 54/74 TTL and DTL compatible 

■ Input clamping diodes 

■ Typical noise immunity IV 

■ Fan Out 30 


schematic and connection diagrams 

DM5437/DM7437 



DM 5438/ DM7438 



Dual-1 n-Line and Flat Package 



TOP VIEW t 

POSITIVE LOGIC Y = AB 

tPm assignments for these circuits are the same for all packages 
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absolute maximum ratings (Note n 


operating conditions 


V CC 

7.0V 


MIN 

MAX 

UNITS 

Input Voltage 
Output Voltage 
Operating Temperature Range 
Storage Temperature Range 

5.5V 
5.5V 
0°C to +70° C 
-65° C to +150°C 

Supply Voltage 

DM5437, DM54 38 
DM7437,DM7438 

4.5 

4.75 

5.5 

5.25 

V 

V 

Lead Temperature (Soldering, 10 sec) 300°C 

Temperature (T/\) 






DM5437, DM5438 

-55 

+125 

°c 



DM7437, DM7438 

0 

70 

°c 


electrical characteristics (Note 2) 


PARAMETER j 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 


V C c = Mm 

2 0 



V 

Logical "0" Input Voltage 


V C c = M 'n 



08 

V 

Logical "1" Output Voltage 

DM5437 

DM7437 

V cc = Min, V, N = 0 8V, I OU t = 4 2 mA 

2.4 



V 

Logical "1" Output Current 

DM5438 

DM7438 

V cc = Mm, V IN = 0 8V, V OU r = 5 5V 



250.0 

mA 

Logical "0" Output Voltage 


V cc = Min, V, N = 2 0V, I OU t = 48 mA 



04 

V 

Logical "1" Input Current 


v/ m V IN = 2 4V 

Vcc “Max. V|N = 55V 



40 0 
1 0 

3 

> > 

Logical "0" Input Current 


V cc = Max, V, N =0 4V 



-1 6 

mA 

Output Short Circuit Current 
(Note 3) 

DM5437 

DM7437 

V C c = Max 

-20 0 


-70.0 

mA 

Supply Current - DM5437/DM7437 

Logical "1 " (each device) DM5438/DM7438 

Vcc = Max, All Inputs at 0V 


9 

15.5 

mA 

, . , w , DM5437/DM7437 

° 0ICa ° DM 5438/DM 7438 

V C c = Max All Inputs at 5V 


34 

54 0 

mA 

Input Clamp Voltage 


V C c = Min, T a = 25°C, l IN = -12 mA 



-1 5 

V 

Propagation Delay to a 

DM5437 

V CC = 5.0V 


9 

150 

ns 

Logical "0" t pd0 

DM7437 

T a = 25° C 



Propagation Delay to a 
Logical "0" t pd0 

DM5438 

DM7438 

V cc = 5 0V 
T a = 25°C 


11 

18 0 

ns 

Propagation Delav to a 
Logical "1" t pd1 

DM5437 

DM7437 

V cc = 5 0V 
T a = 25°C 


13 

22 0 

ns 

Propagation Delay to a 
Logical "1" t pd1 

DM5438 

DM7438 

V cc = 5 0V 
T a = 25°C 


14 

22.0 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55° C to +125°C temperature range for the DM5437, 
DM5438 and across the 0°C to 70° C range for the DM7437, DM7438. All typicals are given for Vqq = 5.0V and T/\ = 25° C. 
Note 3: Only one output at a time should be shorted. 
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DM 5437/ DM7437, DM5438/DM7438 




DM5440/DM7440 



Series 54/74 


DM5440/DM7440(SN5440/SN7440) dual 4-input buffer 
general description features 


Employing TTL (Transistor-Transistor-Logic) the 
DM5440/DM7440 buffer is used when the high 
fan-out is desirable. In addition to driving a large 
number of TTL inputs, this buffer can be used to 
drive lines between equipments, to operate small 
relays and lamps (50 mA), and to act as a clock 
driver for synchronous logic systems. It is com- 
pletely compatible with other Series 74 devices. 


■ Typical Noise Immunity IV 

■ Guaranteed Noise Immunity 400 mV 

■ Fan Out 30 

■ Diode Clamps on Inputs 


schematic and connection diagrams 


v cc 



DM 5440/ DM7440 

Dual-1 n-Line Package 



DM5440 

Flat Package 
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absolute maximum ratings operating 

conditions 

MIN 

MAX 

UNITS 

Vqq 7.0V Supply Voltage (Vcc) 

Input Voltage 5.5V DM5440 

Storage Temperature Range -65°C to +150°C DM7440 

Fan-Out 30 Temperature (T^) 

Lead Temperature (Soldering, 10 sec) 300°C DM5440 

DM7440 

4.5 

4.75 

-55 

0 

5.5 

5.25 

+125 

70 

V 

V 

°c 

°c 

electrical characteristics (Note d 





PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNITS 

Input Diode Clamp Voltage 

V cc = 5.0V, T A = 25°C, l IN = -12 mA 


-1.0 

-1.5 

V 

Logical "1" 
Input Voltage 

V cc = Min 

2.0 



V 

Logical "0" 
Input Voltage 

\/ cc = M\n 



0.8 

V 

Logical "1" 
Output Voltage 

V cc = Min, V IN = 0.8V, I OU t = “1.2 mA 

2.4 



V 

Logical "0" 
Output Voltage 

V cc = Min, V, N = 2.0V, I OU t = 48 mA 



0.4 

V 

Logical "1" 
Input Current 

V cc = Max, V IN = 2.4V 



40 

mA 

Logical "l" 
Input Current 

V cc = Max, Vj N = 5.5V 



1.0 

mA 

Logical “0" 
Input Current 

V cc = Max, V, N = 0.4V 



-1.6 

mA 

Output Short 
Circuit Current 
(Note 2) 

V cc = Max , V IN = 0V 

-24.0 

-55 

-70.0 

mA 

Supply Current — Logical "0" 
(Note 3) 

V cc = Max, V, N = 5.0V, 25°C 


8.6 

11.4 

mA 

Supply Current — Logical "1" 
(Note 3) 

V cc = Max, V, N = 0V, 25°C 


2.0 

3.6 

mA 

Propagation Delay Time to 
Logical "0", t pd0 

V cc = 5.0V, T a = 25°C, C = 50 pF 
F.O. = 30 


10 

15 

ns 

Propagation Delay Time to 
Logical "1", t pd1 

V cc = 5.0V, T a = 25° C, C = 50 pF 
F.O. = 30 


8 

25 

ns 

Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5440 and 
across the 0°C to 70°C range for the DM7440. All typicals are given for Vcc = 5.0V anc * T A = 25°C. 

Note 2: Not more than 1 output should be shorted at a time. 

Note 3: Each gate. 
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DM 5440/ DM7440 




DM5441A/DM7441 


Series 54/74 





DM5441A/DM7441A (SN5441A/SN7441A) 
BCD to decimal decoder/nixie* driver 

general description 


The DM5441 A/DM7441 A is monolithic binary- 
coded-decimal to decimal decoder. The BCD 
number to be decoded is applied to the four 
input lines; and the unique output corresponding 
to the decimal equivalent of the input number 
falls to a logical 0 level. Outputs are designed to 
drive gas-filled-readout (Nixie*) tubes but are also 


able to operate with other low current lamps 
and relays. 

An over-range feature provides that if binary num- 
bers between 10 and 15 are applied to the input 
the least significant bit of these numbers (0 
through 5) will be decoded on the output. 





absolute maximum ratings 

Supply Voltage (V cc ) 

Output Voltage 
Input Voltage 

Operating Temperature Range DM5441A 
DM7441A 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7.0V 

70V 

5.5V 

-55° C to +125°C 
0°C to +70° C 
-65° C to +150°C 
300° C 


electrical characteristics (Notei) 


EDITIONS 

MIN 

TYP 

(Note 2) 

MAX 

UNITS 


2.0 



V 




0.8 

V 

V, N =2.4V 


3 

40 

juA 

V,n = 5.5V 



1 

mA 

V IN = 0.4V 


-1.0 

-1.6 

mA 

V, N =0.0V 


21 

36 

mA 

1 OUT = 1*0 m A 

70 

85 


V 

125° 



60 


o 

O 

1". 



40 


Vqut = 50 V 25° 



1.8 

MA 

0° 



1.8 


-55° 



1.8 


o 

If) 

CM 



3.0 


70° 



2.5 


Iqut = 7 25° 


1.4 

2.5 

V 

0° 



2.5 


-55° 



2.5 



PARAMETER 


Logical 1 Input Voltage 

Logical 0 Input Voltage 

Logical 1 Input Current 
(all inputs) 

Logical 1 Input Current 
Logical 0 Input Current 
Supply Current 
Logical 1 Output Breakdown 

Logical 1 Output Current 
Logical 0 Output Voltage 


DM5441 A 


DM7441 A 
DM5441 A 


DM7441 A 
DM5441 A 


DM7441A 

DM5441A 


DM7441 A 
DM5441 A 


DM7441A 
DM5441 A 


DM7441 A 
DM5441A 


DM7441 A 


DM5441 A 


DM7441 A 


DM5441A 


DM7441A 


V cc = 4.5V 


V cc = 4.75V 
V cc = 4.5V 


V cc = 4.75V 
V cc = 5.5V 


V cc = 5.25V 
V cc = 5.5V 


V cc = 5.25V 
V cc = 5.5V 


V cc = 5.25V 
V cc = 5.5V 


V cc = 5.25V 
V cc = 5.5V 


V cc = 5.25V 


V cc = 5.5V 


V cc = 5.25V 


V cc = 4.5V 


V cc = 4.75V 


Note 1: Unless otherwise specified min/max limits apply across the — 55°C to +125°C temperature range for the DM5441A, 
and the 0°C to +70° C temperature range for the DM7441 A. 

Note 2: All typicals apply at 25°C for Vcc = 5V. 
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DM5441A/DM7441A 











DM 5442/ DM7442 


Series 54/74 


DOS 


DM5442/DM7442 (SN5442/SN7442) BCD- to- decimal decoder 
general description 

The DM5442/DM7442 utilizes Series 54/74 com- The decoding logic is designed such that when 

patible circuitry to decode a four-bit BCD number binary numbers between 10 and 15 are applied to 

to one-of-ten decimal outputs. These ten decimal the inputs, no outputs are enabled, 

outputs are capable of driving 10 standard TTL 
loads each. 
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absolute maximum ratings 


Supply Voltage 

+7V 

Input Voltage 

+5.5V 

Fan Out 

10 

Storage Temperature Range 

-65° C to +1 50° C 

Operating Temperature Range 


DM5442 

-55° C to +125°C 

DM7442 

0°C to +70° C 

Lead Temperature (Soldering, 10 sec) 

300° C 

electrical characteristics (Noteii 



PARAMETER 

Logical "1" Input Voltage 

Logical “0" Input Voltage 
Logical “1” Output Voltage 
Logical “0" Output Voltage 
Logical "1” Input Current 
Logical "1" Input Current 
Logical ”0" Input Current 
Input Clamp Diode (All Inputs) 


DM5442 V cc = 4.5V 

DM7442 V cc = 4.75V 

DM5442 V cc = 4.5V 

DM7442 V cc = 4.75V 

DM5442 V cc = 4.5V 

DM7442 V cc = 4.75 V 

DM5442 V cc = 4.5V 


DM7442 V cc = 5.25V 


DM5442 V cc = 5.5V 

DM7442 V cc = 5.25V 


DM7442 V cc = 5.25V 

DM5442 V cc = 5.5V 
DM7442 V cc = 5.25V 


Output Short Circuit Current DM5442 


(Note 2) 

Power Supply Current 


Propagation Delay Time to a 
Logical "0" (2 Logic Levels) 

Propagation Delay Time to a 
Logical "1" (2 Logic Levels) 

Propagation Delay Time to a 
Logical "0" (3 Logic Levels) 

Propagation Delay Time to a 
Logical "1" (3 Logic Levels) 


DM7442 V cc = 5.25V 

DM5442 V cc = 5.5V 

DM7442 V cc = 5.25V 

V cc = 5.0V, T A = 2 
Qout = 50 pF F.O 

V cc = 5.0V, T A = 2 
Cqut = 50 pF F.O 

V cc = 5.0V, T a = 2 
Cqut = 50 pF F.O 

V cc = 5.0V, T A = 2 
Cqut = 50 pF F.O 


Note 1: Min/max limits apply across the guaranteed operating temperature range -55 C to +125 C 
for DM5442 and 0°C to 70° C for the DM7442 unless otherwise specified. All typicals are given for 
V C C = 5.0V and T A = 25° C. 

Note 2. Only one output may be shorted at a time 
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DM 5445/ DM744 5, DM54145/DM74145 


Series 54/74 


DM5445/DM7445(SN5445/SN7445) 
DM54145/DM74145(SN54145/SN74145) 
BCD-to-decimal decoder/drivers 

general description 


The DM5442/DM7442 and DM54145/DM74145 
BCD-to-decimal decoder/drivers are fully compati- 
ble for use with TTL or DTL logic circuits. Each 
circuit features fpll decoding of all valid BCD 
input conditions (0 to 9) ensuring that all outputs 
will be off for any invalid input condition. Each 
output transistor is capable of sinking 80 mA. 
In the off condition each transistor can withstand 


high breakdown voltages (DM5445/DM7445 = 30V 
and DM54145/DM74145 = 15V). 

features 

■ 210 mW typical power dissipation 

■ 30 ns maximum propagation delay 

■ Series 54/74 compatible 





absolute maximum ratings(Note i) operating conditions 


Supply Voltage 
Input Voltage 

Output Voltage DM5445/DM7445 

7V 

5.5V 

30V 

Supply Voltage (V^c) 

MIN 

MAX 

UNITS 

DM541 45/DM741 45 

15V 

DM5445, DM541 45 

45 

5.5 

V 

Operating Temperature Range 

DM5445,DM54145 
DM7445,DM74145 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 

-55° C to +125°C 
0°C to +70° C 
-65° C to +150°C 
300° C 

DM 7445, DM74 145 

4.75 

5.25 

V 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logic "1" Input Voltage 


2 



V 

Logic "0" Input Voltage 




08 


Output Breakdown Voltage 

V qq = Max, Ioff = 250 fu A 

30 



V 


V cc = Max, l OFF = 250 /uA 

15 



V 

Logical "0" Output Voltage 

Vqc ~ Min, Iout = 80 m A 


05 

09 

V 


V QQ = Min, Iout = 20 m A 


02 

04 

V 

Logical "1" Input Current 

V cc = Max, V IN = 2 4V 



40 

//A 


V cc = Max, V, N = 5 5V 



1 

mA 

Logical "0" Input Current 

V cc = Max, V IN = 0 4V 



-1 6 

mA 

Supply Current 

V cc = Max DM5445/DM54145 


42 

62 

mA 


V cc = Max DM7445/DM74145 


42 

70 

mA 

Input Clamp Voltage 

t“ 25”C ''N'- ,2mA 



-1 5 

V 

Propagation Delay to a Logical "0", 
tpdO 

t“ = 25“C C '- =,5pF R '- = ,00S2 


17 

30 

ns 

Propagation Delay to a Logical "1" 

K-c c ‘-' 16pF R - = ma 


18 

30 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5445, 
DM54145 and across the 0°C to 70°C range for the DM7445, DM74145 All typicals are given for Vqq = 5 OV and T^ = 25°C. 
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DM 5450/ DM74 5 0/51/5 3/54/6 


Series 54/74 


o 



DM 5450/ DM7450 (SN 5450/S N7450) expandable dual 2-wide 2-input 
AIMD-OR-HMVERT gate 

DM5451/DM7451{SN5451/SIM7451) dual 2-wide 2-input 
AND-OR-INVERT gate 

DM5453/DM7453(SN5453/SN7453) expandable 4-wide 2-input 
AND-OR-INVERT gate 

DM 5454/ DM7454(SN 5454/S N74 54) 4-wide 2-input 
AND-OR-INVERT gate 

DM 5460/ DM746 0(SN 546 0/S N7460) dual 4-input expander 


general description 

The devices described in this data sheet employ 
TTL to achieve high speed at moderate power 
dissipation. They are consolidated onto one sheet 
since they perform the AND-OR-INVERT func- 
tion with only differing numbers of AND inputs 
and OR terms. Characteristics include high noise 
immunity, low output impedance, good capaci- 
tance drive capability, and minimal variation in 
switching time with temperature. The gates are 
compatible with and interchangeable with Series 
54/74 devices. 


features 

■ Input Clamping Diodes 

■ Typical Noise Immunity 1 Volt 

■ Guaranteed Noise Immunity 400 mV 

■ Fan-out 10 

■ Average Propagation Delay 13 ns 

■ Average Power Dissipation 14 mW/ gate 




absolute maximum ratings operating conditions 

MIN MAX UNITS 

Vcc 7V Supply Voltage (Vqq) 

Input Voltage 5.5V DM54XX 4.5 5.5 V 

Storage Temperature Range -65°C to +150°C DM74XX 4.75 5.25 V 

Fan-Out 10 Temperature (T/\) 

Lead Temperature (Soldering, 10 sec) 300°C DM54XX -55 +125 °C 

DM74XX 0 70 °C 

electrical characteristics (Notes 1, 3) (DM5450/DM7450, DM5451/DM7451, DM5453/DM7453, 

DM 5454/DM 7454) 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNITS 

Input Diode Clamp Voltage 

V cc = 5.0V, T a = 25°C 

-1.5 

V 


1 1 |\j = 1 2 m A 



Logical "1" Input Voltage 

Vcc = Min 

2.0 

V 

Logical "0" Input Voltage 

V cc = Min 

0.8 

V 

Logical “1” Output Voltage 

V cc = Min, V, N = 0.8V 

2.4 

V 


Iqut = -400 /iA 



Logical "0” Output Voltage 

V cc = Min, V, N = 2.0V 

0.4 

V 


Iqut = 1 6 mA 



Logical "1" Input Current 

V cc = Max, V IN = 2.4V 

40 

/iA 

Logical "1" Input Current 

V cc = Max, V, N = 5.5V 

1 

mA 

Logical “0" Input Current 

Vcc = Max, V tN = 0.4V 

-1.6 

mA 

Output Short Circuit Current 

V cc = Max, V IN - OV 

-18 -55 

mA 

(Note 2) 




Supply Current - Logical "0" (Each Gate) 

V cc = Max, V IN = 5.0V 



DM5450/DM7450, DM5451/DM7451 


3.7 6.5 

mA 

DM5453/DM7453, DM5454/DM7454 


5.1 9.5 

mA 

Supply Current — Logical "1" (Each Gate) 

V cc = Max, V IN = 0V 



DM5450/DM7450, DM5451/DM7451 


2.0 3.6 

mA 

DM5453/DM7453, DM5454/DM7454 


4.0 8.0 

mA 

Propagation Delay Time to a 

V cc = 5.0V, T a = 25° C 

15 

ns 

Logical "0”, t pd0 

C = 50 pF, N = 10 



Propagation Delay Time to a 

V cc = 5.0V, T a = 25°C 

25 

ns 

Logical "1”, t pd1 

C= 50 pF, N= 10 



Propagation Delay Time to 

V cc = 5.0V, T a = 25°C 

20 

ns 

Logical "0" Level 

C = 50 pF, N = 10 



(through DM 5450/DM 7450 or 




DM5453/DM7453) 




Propagation Delay Time to 

V cc = 5.0V, T a = 25°C 

34 

ns 

Logical "1 " Level 

C = 50 pF, N = 10 



(through DM5450/DM7450 or 




DM5453/DM7453) 




Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54XX and 

across the 0°C to 70°C range for the DM74XX. All typicals are given for Vcc = 5.0V and T/\ = 25°C. 


Note 2: Not more than 1 output should be shorted at a time. 



Note 3: Measurements made with expandable inputs open. 
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DM 5450/ DM74 50/51/5 3/54/60 




DM5450/DM7450/51/53/54/60 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Input Diode Clamp 

V cc = 5.0V 

T A =25°C 



-1.5 

V 

Voltage 

1 1 f>g = —1 2 mA 






Logical "1" Input 

V C c = Min 

Vemitter = IV, 

2 



V 

Voltage 

Rv cc to COLLECTOR = 1 1 

O 

o 

n 

< 

H- 





Logical "0" Input 

V C c = Min 

VcOLLECTOR = 4.5V, 



0.8 

V 

Voltage 

Remitter to grd = 1*2 kf2, 
T A =0°C 

•collector = 0.27 mA, 





Logical "0" Output 

Vcc = Mm 

> 

CM 

II 

z 

> 



0.4 

V 

Voltage (With 
Respect to Emitter) 

Vemitter = IV 

R V CC to COLLECTOR “ 1-1 





Logical "1" Output 

V cc = Min, V, N = 0.8V 

DM7460 T a = 0°C 



270 

/iA 

Current 

VcOL LECTOR = 4.5V 
Remitter to grd = 1-2 k£2 

DM5460 T A =-55°C 



150 

juA 

Logical "0" Output 

V cc = Mm, V, N = 2 V 

DM7460 T a = 0°C 

-0.43 



mA 

Current 

Vemitter = IV 

DM5460 T A =-55°C 

-0.3 



mA 

Logical "0" Input 

V C c = Ma x 

V IN = 0.4V 



-1.6 

mA 

Current 







Logical "1" Input 

Vcc = Max 

V, N = 2.4V 



40 

(lA 

Current 

V C c * Max 

V, N = 5.5V 



1 

mA 

Logical "0" Supply 

V cc = 5.25V, 

V in = 5V, 


0.6 

1.25 

mA 

Current (Each Gate) 

Vemitter = 0.85V 






Logical "1" Supply 

V cc = 5.25V, 

< 

z 

o 


1.0 

1.8 

mA 

Current (Each Gate) 

Vemitter = 0.85V 







electrical characteristics (Note d (DM5460/DM7460) 


(DM5450/DM7450, DM 5453/D M 7453 only) using expander inputs, T A = 0°C for 74XX and T A = -55°C for 54XX 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX UNIT 


Expander Current 

Base-Emitter Voltage 
of Output 
Transistor (Q) 

Logical "1" Output 
Voltage 

Logical "0" Output 
Voltage 


V C c = Min 
•sink = 16 mA 
V cc = Min 

•pin ii = 0-62 mA, 

V cc = Min 
•pin ii = 6*27 mA, 
V C c = Min 
•pin ii = 0-43 mA, 


v PIN 11 to PIN 12 


: 0.4V 


•sink = 16 mA, 

Rp.N 11 to PIN 12 = 0 

•load = -400 MA, 
•pin 12 = —0.27 mA 
•sink = 16 mA, 

Rp.n 11 to 12 = 13012 


3.1 

1 


2.4 


mA 

V 

V 

V 


Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54XX and 
across the 0°C to 70°C range for the DM74XX. All typicals are given for Vcc = 6.0V and T A = 25°C. 


connection diagrams Dual-ln-Line Packages (Flat Packages Not Shown) 


DM5450/DM7450, DM5451 /DM7451 


DM5453/DM7453, DM5454/DM7454 


DM5460/DM7460 




Note 1 Expander nodes X and X are on the 

DM7450 only. If not used, leave open 

Note 2' Make no external connection to 

pins 11 and 12 of the DM7451 

Note 3 A total of four expander gates may 

be connected to the DM7450 expandable 

gate 


Note 1 Expander nodes X and X are on the 
0M7453 only If not used, leave open 
Note 2. Make no external connection to 
pins 11 and 12 of the DM7454 
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Series 54/74 


DM5470/DM7470{SN5470/SN7470) 
edge-triggered JK flip flop 

general description 


The DM5470/DM7470 is an edge-triggered J-K 
flip flop featuring gated inputs, direct clear and 


preset inputs. Information is transferred to the 
outputs on the positive-going edge of the clock 



connection diagrams 



Dual-In-Line Package 


Flat Package 



K2 K* Q GND Q 

1 | | I 1 

Vce PRESET CLOCK K2 K1 K* 

Q 





truth table 


POSITIVE LOGIC LOW INPUT TO PRESET SETS Q TO LOGICAL 1 
LOW INPUT TO CLEAR SETS Q TO LOGICAL 0 
PRESET OR CLEAR FUNCTION CAN OCCUR ONLY 
WHEN CLOCK INPUT IS LOW 


t 

n *n+1 

J 

K Q 

0 

0 Q n 

0 

1 0 

1 

0 1 

1 

mm\ 


Note 1. J = J1 • J2 • J* 

Note 2. K = K1 • K2 • K* 

Note 3. t n = Bit time after clock pulse 
Note 4. t n+ i = Bit time after clock puls 
Note 5. If inputs J* or K* are not used 
they must be grounded 
Note 6. NC - No Internal Connection 


1-43 


DM5470/DM7470 







DM5470/DM7470 


absolute maximum ratings(Note d 

operating conditions 






MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 

5.5V 

5.5V 

-65° C to +150°C 
300° C 

Supply Voltage (Vcc> 
DM5470 
DM7470 

Temperature (T/\) 
DM5470 
DM7470 

4.5 5.5 

4.75 5.25 

-55 +125 

0 70 

>> o°o° 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

V cc = Min 


2 



V 

Logical "0" Input Voltage 

V cc = Min 




0.8 

V 

Logical "1” Output Voltage 

V C c = Min 

• load — 400 nA 

2.4 



V 

Logical "0” Output Voltage 

V C c = Min, 

•sink = 15 mA 



0.4 

V 

Logical "1” Input Current at 
J 1f J 2 , J*, K lf K 2 , K*, Clock 

V cc = Max, 

V 1N = 2.4V 



40 

mA 

Logical "1" Input Current at 
Preset or Clear 

V cc = Max, 

V IN = 2 4V 



80 

HA 

Logical "1” Input Current (Any Input) 

V cc = Max, 

V IN = 5.5V 



1 

mA 

Logical "0” Input Current at 
J 1f J 2 , J*, K 1( K 2 , K*, Clock 

V cc = Max, 

V 1N = 0 4V 



-1.6 

mA 

Logical "0" Input Current at 
Preset and Clear 

V C c = Max, 

V, N =0.4V 



-3 2 

juA 

Output Short Circuit Current 
(Note 3) 

V C c = Max, 

> 

o 

n 

o 

> 

-20 

-18 


-57 

mA 

Supply Current (each device) 

V cc = Max, 

> 

LO 

II 

z 

> 



26 

mA 

Input Clamp Voltage 

V cc = Min, 

1 |f\j — 1 2 mA 

-1 5 



V 

Propagation Delay to a Logical "0" from 
Clear or Preset to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 40012 


19 

50 

ns 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 40012 


19 

50 

ns 

Propagation Delay to a Logical "1" from 
Clear or Preset to Output, t pd1 

V cc = 5 0V 
T a = 25° C 

C L = 50 pF, R l = 40012 


25 

50 

ns 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R l = 4000 


25 

50 

ns 

Maximum Clock Frequency 

V cc = 5.0V 
Ta - 25°C 

C L = 50 pF, R L =40012 

20 



MHz 

tsETUP * Min Input Setup Time 

C L = 50 pF, 

R L = 40012 



20 

ns 

t H0LD , Min Input Hold Time 

C L = 50 pF, 

R L =40012 



5 

ns 

Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these 
limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5470 
and across the 0°C to +70° C range for the DM7470. All typicals are given for Vqq = 5.0V and T/\ = 25° C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 



DM5472/DM7472(SN5472/SN7472) 


JK master/slave flip flop 


general description 

The DM5472/DM7472 is a single flip flop with 
gating used to perform logic on the J and K 
inputs. Separate PRESET and CLEAR inputs over- 
ride the clock and permit the flip flop to be direct- 
ly set to either state. The flip flop is termed 
Master-Slave since the J and K information is load- 


ed into the Master section when the clock voltage 
rises, and is transferred to the Slave section and 
outputs when the clock voltage falls. 

The device also features a special clock line clamp 
to reduce ringing and prevent false clocking. 
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DM5472/DM7472 





DM 5472/ DM7472 


absolute maximum ratings 


v cc 

Input Voltage 

Operating Temperature Range 
DM7472 
DM5472 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


0 C to 70 C 
-55°C to +125°C 
-65° C to +150°C 
300°C 


electrical characteristics (Note i) 


Input Diode Clamp Voltage 


= 5.0V T A = 25 C 
. = -12 mA 


Clock Line Clamp Voltage 


7 •clock — 10 mA 


Logical "1" Input Voltage 


Logical "0" Input Voltage 


Logical "1" Output Voltage 


r Iqut ~ -400 n A 


Logical ”0'' Output Voltage 


Supply Current 

DM7 

Minimum Allowable Clock Pulse Width 
Toggle Frequency 

Propagation Delay Time to a Logical "0” 
from Clock, t pd0 

Propagation Delay Time to a Logical "1” 
from Clock, t pd1 

Propagation Delay Time to a Logical ''O'' 
from CLEAR or PRESET 
Propagation Delay Time to a Logical "1” 
from CLEAR or PRESET 
Time after negative-going clock transition 
that J or K information must be held , t ho)d 
Time prior to negative-going clock transition 
that J or K information must be set. 


V cc = 5.5V 
V cc = 5.25V 

V cc = 5.0V T a = 25° C 
V cc = 5.0V T a = 25° C 
V cc = 5.0V T a = 25° C N = 10 
C = 50 pF 

V cc = 5.0V T a = 25° C N = 10 
C = 50 p F 

V CC = 5.0V T A = 25° C IM = 10 
C - 50 pF 

V cc = 5.0V T a = 25° C N = 10 
C = 50 pF 

V rc = 5.0V T a = 25°C 


: = 5.0V T a = 25 C 


MIN TYP 


MAX UNITS 


Logical "1" Input Current 
Jor K 

CLEAR or PRESET 
CLOCK 

Logical "1" Input Current 

Logical "0" Input Current 
Jor K 

CLEAR, PRESET, or CLOCK 


V cc = 5.25V 
V cc = 5.5V , 
V cc = 5.25V 


Vin = 5.5V 


40 nA 

80 nA 

80 /iA 


-1.6 mA 

-3.2 mA 


Output Short Circuit Current 


-55 mA 


Clock Voltage Fall Time 
Clock Skew (t pd min - t hold max ) 


V cc * 5.0V T a = 25 C 
V cc = 5.0V T a = 25° C 


150 ns 


Note 1: Min/max limits apply across the guaranteed temperature range of 0°C to 70°C for the 
DM7472 and -55°C to +125°C for the DM5472 unless otherwise specified. All typicals are given for 
V C C = 5.0V and T a = 25°C. 
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Series 54/74 


DM5473 /DM7473(SI\I5473/SN7473) 
DM5476/ DM7476(SN5476/SN7476) 
DM54107/DM74107(SN54107/SN74107) 
dual JK master/slave flip flop 


general description 


features 


The flipflops described herein are TTL (Transistor- 
Transistor Logic) dual JK Master/Slave flip flops. 
Asynchronous CLEAR inputs are provided on 
the DM5473/DM7473 and DM541 07/DM741 07 
flip flops; and PRESET and CLEAR inputs are 
available on each of the DM5476/DM7476 flip 
flops. The latter devices are supplied in a 16 pin 
package. The devices are totally monolithic and 
designed for use in high speed control and counting 
applications, where economy is required, and 
multiple data inputs are not required. These 
devices meet all of the electrical and mechanical re- 
quirements of the equivalent Series 54/74 devices. 


■ High Speed of Operation 

■ Optimum Power 
Dissipation 

■ High Noise Immunity 

■ Guaranteed Clock Skew 


25 MHz toggling 

45 mW/ff 
IV 
15 ns 


The devices also feature a special clock line clamp 
to reduce ringing and prevent false clocking. In 
addition, the usual speed-power efficiency and 
high output drive-capability normally gained with 
TTL circuits are retained. 


schematic and connection diagrams 



truth table 


(Each Flip Flop) 

t 


tn + 1 

J 

K 

Q 

0 

0 

Q n 

0 

1 

0 

1 

0 

1 

1 

1 

Qn 


t n = bit time before clock pulse 
t n+ i = bit time after clock pulse 


Dual-In-Line and Flat Package 



DM5473/DM7473 


Dual-1 n-Line and Flat Package 



DM5476/ DM7476 


Dual-1 n-Line Package 



TOP VIEW 


DM541 07/DM74107 
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DM 5473/ DM7473, 

DM 5476/D M7476, DM 54107/D M74107 





DM 5473/ DM7473, 
DM 5476/D M7476/DM 54107/D M74107 


absolute maximum ratings 

Supply Voltage 

+7V 

Input Voltage 

5.5V 

Fan Out 

10 

Storage Temperature Range 

— 65°C to +150°C 

Operating Temperature Range 
DM5473, DM5476, DM54107 

— 55°C to +125°C 

DM7473, DM7476, DM74107 

0°C to +70°C 

Lead Temperature (soldering, 10 sec) 

300°C 

electrical characteristics (Note i) 


Clock Line Clamp DM5473, DM5476, DM54107 V CC = 

Voltage DM7473, DM7476, DM74107 V C c = 


■clock = ~ 10 mA 


Input Diode Clamp 
(J, K, Preset, Clear) 

Logical "1" Input 
Voltage 

Logical "0" Input 
Voltage 

Logical ”1" Output 
Voltage 

Logical "0" Output 
Voltage 


= 5 0V T a = 25°C 

1 1 (sj - —12 mA 


DM5473, DM5476, DM54107 V cc = 
DM7473, DM7476, DM74107 V C c = 

DM5473, DM5476, DM54107 V C c = 
DM7473, DM7476, DM74107 V C c = 

DM5473, DM5476, DM54107 V C c = 
DM7473, DM7476, DM74107 "v£7= 

DM5473, DM5476, DM54107 V C c = 
DM7473, DM7476, DM74107 V C c = 


l 0 UT = “400 /iA 


■out = 1 6.0 mA 


0.20 0 40 V 


Logical "0" Input DM5473, DM5476, DM54107 V CC = 

Current DM7473, DM7476, DM74107 V C c = 


5.5V J or K 

Vim = 0 40V 

5 25V m Clear, Preset 


- 1.0 -1 6 

-2 0 -3 2 


Logical "1" Input DM5473, DM5476, DM54107 V CC - 

Current DM7473, DM7476, DM74107 V C c = 


5.5V J or K 

Viw = 2 4V 

5.25 V ,N Clear, Preset 


10 40 

20 80 


Logical "1" Input DM5473, DM5476, DM54107 Vcc = £ 

Current DM7473, DM7476, DM74107 V C c = £ 

Output Short DM5473, DM5476, DM54107 V cc - E 

Current (Note 2) DM7473, DM7476, DM74107 V C c = £ 


Power Supply 
Current 
(each flip-flop) 


DM5473, DM5476, DM54107 V C c = 
DM7473, DM7476, DM74107 V C c * 


Minimum Allowable Clock 
Pulse Width (Note 3) 


V CC = 5 0V 
T A = 25°C 


Toggle Frequency 

Propagation Delay Time to a 
Logical "0" from Clock, t pc jo 

Propagation Delay Time to a 
Logical “1" from Clock, t pd i 

Propagation Delay Time to a 
Logical "0" from Clear, or Preset 

Propagation Delay Time to a 
Logical "1" from Clear, or Preset 

Time after Negative going Clock 
Transition that J or K information 
must be held, t^oid 


V CC = 5.0V 
T A = 25°C 

V CC = 5.0V 
T A - 25°C 

V cc = 5 0V 
T a = 25°C 

V CC = 5 0V 
T A = 25°C 

V CC = 50V 
T a = 25°C 


V CC = 5 0V 
T A =25°C 


Clock Skew (t pd r 


V CC = 5 0V 
T a = 25°C 


Note 1: Min/max limits apply across the guaranteed operating temperature range of — 55°C to +125°C 
for the DM5473, DM5476, DM54107 and 0°C to 70°C for the DM7473, DM7476, DM74107 unless 
specified. All typicals are given for Vqc = 5.0V and T^ = 25°C. 

Note 2: Only one output may be shorted at a time 

Note 3: The flip flop will always recognize a 20 ns pulse, never recognize a 5 ns pulse. 

Note 4: No maximum rise and fall times are imposed upon clock or J and K waveforms However, 
very slow transitions which allow an input to remain in the threshold region can cause noise problems 
Note 5: See explanation given under "Device Operation " 

Note 6: J and K information will register properly even though the information is removed 5 ns 
before the clock pulse voltage falls However when this occurs it must be assured that the Logical "1" 
clock pulse level and the desired J and K information occur simultaneously for at least 20 ns 
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Series 54/74 


DM5474/DM7474(SN5474/SN7474) dual D flip flop 
general description 


The DM5474/DM7474 dual D flip flops are de- 
signed for use where the flexibility of two inputs, 
such as on a JK or an RS flip flop, are not required. 
If only a single input (two logic combinations) 
can be utilized, then an extra input is superfluous. 
The DM5474/DM7474 have only a single DATA 
input. The logical level applied to this DATA input 
is transferred to the Q output when the clock 
pulse voltage rises to a logical 1. It is only necessary 
to set-up information on the DATA input several 


nanoseconds before the clock pulse voltage rises; 
likewise it is only necessary to hold that informa- 
tion several nanoseconds after the clock pulse vol- 
tage reaches the logical 1 level. DATA information 
is then free to change in preparation for the next 
clock pulse. Since only one pin is used for data 
entry, fully asynchronous (both PRESET and 
CLEAR) capability can be provided in a 14 pin 
dual-in-line package. 
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DM 5474/ DM7474 









DM 5474/ DM7474 


absolute maximum ratings 

Supply Voltage 
Input Voltage 
Fan Out 

Storage Temperature Range 
Operating Temperature Range DM5474 
DM7474 

Lead Temperature (soldering, 10 sec) 


electrical characteristics (Notei) 


+7V 

5.5V 

10 

-65°C to +1 50°C 
-55°C to +125°C 
0°C to +70°C 
300°C 


PARAMETER 

CONDITION 

MIN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 

V cc = 5.0V 
1 out = -12 mA 
T a = 25°C 




-1.5 

V 

Logical "1" Input 

DM5474 

V cc - 4.5V 



2.0 




Voltage 

DM7474 

V cc = 4 75V 






Logical ''O'' Input 

DM5474 

V cc = 4.5V 







Voltage 

DM7474 

V cc = 4.75V 





0.80 

V 

Logical "1" Output 

DM5474 

V cc = 4 5V 



2.4 

3.3 


V 

Voltage 

DM7474 

V cc = 4 75V 

■ OUT = -4UU 


Logical ''O'' Output 

DM5474 

V cc = 4.5V 

Iqut = 16.0 mA 


0.15 

0.4 

V 

Voltage 

DM7474 

V cc = 4.75V 


Logical "0" Input 

DM5474 

V cc = 5.5V 

V IN = 0 40V 

Data or Preset 


-1.0 

-1.6 

mA 

Current 

DM7474 

V cc = 5.25V 

Clear or Clock 


-2 0 

-3.2 

mA 

Logical "1" Input 

DM5474 

V cc = 5.5V 

V IN = 2.4V 

Data or Preset 



40 

juA 

Current 

DM7474 

V cc = 5.25V 

Clear or Clock 



80 

MA 

Logical "1" Input 

DM5474 

V cc = 5.5V 

V IN = 5.5V 




1.0 

mA 

Current 

DM7474 

V cc = 5.25V 




Output Short 

DM5474 

V cc = 5.5V 

V OU T = 0V 


-20 


-55 

mA 

Current (Note 2) 

DM7474 

V cc = 5.25V 


-18 


Power Supply Current 

DM5474 

V cc = 5.5V 

V IN = 5.0V 



8.2 

15 

mA 

(each flip-flop) 

DM7474 

V cc = 5.25V 



Maximum Clock Frequency 

V cc = 5 0V 
T a = 25°C 

C = 50 pF 


20 

35 


MHz 

Propagation Delay Time to a Logical 
"0” from Clock - t pd0 

V cc = 5.0V 
T a = 25° C 

C = 50 pF 


10 

20 

40 

ns 

Propagation Delay Time to a Logical 
"1" from Clock - t pd 

V cc = 5.0V 
T a = 25°C 

C = 50 pF 


10 

14 

25 

ns 

Propagation Delay Time to a Logical 
''O'' from Clear, or Preset - t pd 0 

V cc = 5.0V 
T a = 25°C 

C = 50 pF 



20 

40 

ns 

Propagation Delay Time to a Logical 
"1" from Clear, or Preset - t pd ^ 

V cc = 5.0V 
T a = 25° C 

C = 50 pF 



10 

25 

ns 

Time Prior to Clock Pulse that Data 
Information Must be Present — t^^ 

V cc = 5.0V 
T a = 25° C 

C = 50 pF 



5 

20 

ns 

Time After Clock Pulse that Data 
Information Must be Held — t h0 | d 

V cc = 5.0V 
T a = 25° C 

C = 50 pF 



-1.0 

5.0 

ns 


Note 1 : Mm/max limits apply across the guaranteed operating temperature range of -55°C to +125°C 
for DM5474 and 0°C to 70° C for DM7474 unless otherwise specified. All typicals are given for 
V C c = 5.0V and T A = 25° C 
Note 2- Only one output may be shorted at a time 
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Series 54/74 


DM5475 /DM7475(SN5475/SN7475) quad latch 


general description 

The DM5475/DM7475 is afour-bit storage element 
utilizing latch-connected gates to perform the 
memory function. TTL circuitry is employed 
providing fast speed and high noise immunity. 

The information bits to be stored are applied to 
the D inputs. If the CLOCK input is in the logical 
1 state, the Q output will follow the information 
applied to the corresponding D input. When the 


CLOCK is taken to the logical 0 state, whatever 
binary state was present on the D input at the time 
of this transition will be stored on the Q output. Q 
is also provided for added flexibility. 

Two separate clock input lines are provided, each 
controlling two latches, so that other applica- 
tions— such as a two-phase flip-flop-can be per- 
formed. 


logic and connection diagram 

Dual-1 n-Line and Flat Package 



V cc 

TOP VIEW 


truth table 


0 Q Q 

1 1 0 

0 0 1 


t„ = time previous to negative-going 
clock transition 

t„.i - time after negative-going 
clock transition 


typical applications 


Buffer Storage for Indicators 


Dual Rank Shift Register 


INPUT PULSES 



STROBE 


OUTPUTS 

1-10 



PHASE 1 PHASE 2 
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DM 5475/ DM7475 


absolute maximum ratings 


Supply Voltage 
Input Voltage 
Fanout 

Storage Temperature Range 
Operating Temperature Range DM5475 
DM7475 

Lead Temperature (Soldering, 10 sec) 


+7V 

5.5V 

10 

-65°C to +150°C 
-55°C to +125°C 
0°C to +70° C 
300°C 


electrical characteristics (Note i) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

1 

MAX 

UNITS 

Input Diode Clamp Voltage 


Vcc = 5.0V Iout = -12 mA 
T a - 25°C 



-.95 

-1.5 

V 

Logical "1” Input Voltage 

DM5475 

V cc = 4.5V 


2.0 




DM7475 

V cc = 4.75V 





Logical "0" Input Voltage 

DM5475 

V cc = 4.5V 




0.8 

V 

DM7475 

V cc = 4.75V 





Logical "1" Output Voltage 

DM5475 

V cc = 4.5V 

i_. . - Ann n a. 


2.4 



v 

DM7475 

V cc = 4.75V 





Logical "0" Output Voltage 

DM5475 

Vcc = 4.5V , _ , 




0.4 


DM7475 

V cc = 4.75V 





Logical "1" Input Current 

DM5475 

V cc = 5.5V 

\/... - 9 A\/ 

D 



80 

HA 

DM7475 

V cc = 5.25V ' ” ' * CLOCK 



80 

ma 

Logical "1" Input Current 

DM5475 

V cc = 5.5V 

v/,., - 5 RV 




1 

mA 

DM7475 

V cc = 5.25V 




Logical "0" Input Current 

DM5475 

V cc = 5.5V 

\/... - n a\/ 

D 


-2.1 

-3.2 

mA 

DM7475 

V cc = 5.25V ’ " N CLOCK 


-2.1 

-3.2 

mA 

Output Short Current 

DM5475 

V cc = 5.5V 

Vqut = 0V 


-20 

-32 

-55 

mA 

(Note 2) 

DM7475 

V cc = 5.25V ’ ww ' 


-18 

Supply Current 

DM5475 

V cc = 5.5V 



32 

46 

mA 

DM7475 

V cc = 5.25V 



50 

mA 

Propagation Delay Time to a 
Logical "0" from Clock, t pc jo 

V cc = 5.0V 
T a = 25° C 


3 

7 

15 

ns 

Propagation Delay Time to a 
Logical "1" from Clock, t pc n 

V cc = 5.0V 
T a = 25° C 


10 

16 

30 

ns 

Setup Time for a 
Logical "1", t s1 


V cc = 5.0V 
T a = 25° C 



10 

20 

ns 

Setup Time for a 
Logical “0", t s0 


V cc = 5.0V 
T a = 25°C 



12 

25 

ns 


Note 1: These specifications apply across the -55°C to +125°C temperature range for the DM5475 

and the 0°C to +70°C temperature range for the DM7475 unless otherwise specified. Typicals apply 
only to 25°C @ Vqq = 5.0V. 


Note 2: Only one output should be shorted at a time. 
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IWSg Series 54/74 


DM5483 /DM7483 (SN5483/SN7483) 
4-bit binary full adder and 
dual single-bit binary full adder 


general description 

The DM5483/DM7483 binary full adder adds two 
four-bit binary numbers. A carry input is included 
and four Z outputs are provided along with the 
resultant carry. Since the carry-ripple-time is the 
limiting delay in the addition of a long word 
length, carry look-ahead circuitry has been in- 
cluded in the design to minimize this delay. Typi- 
cal propagation delay from Carry-input to Carry 
output is 12 ns. 


logic diagram 



The device can also be used as a dual single-bit 
binary full adder. (See application.) In this appli- 
cation the Z 2 output is used as the CARRY output 
for BIT 1; and the A 3 B 3 inputs are used as the 
CARRY input for Bit 2. 

It is completely compatible with other Series 54/74 
devices. 
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DM 5483/ DM748 


absolute maximum ratings 

V cc 7V 

Input Voltage 5.5V 

Operating Temperature Range DM7483 0°C to 70° C 

DM5483 -55°C to +125° C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Note d 


Input Diode Clamp Voltage 
Logical “1" Input Voltage 

DM5483 

DM7483 

Logical "0" Input Voltage 

DM5483 

DM7483 

Logical "1" Output Voltage 

DM5483 

DM7483 

Logical “0" Output Voltage 

DM5483 

DM7483 

Logical “1" Input Current 

DM5483 

(all inputs) 

DM7483 

Logical “1" Input Current 

DM5483 

DM7483 

Logical "0" Input Current 

DM5483 

(all inputs) 

DM7483 

Output Short Circuit Current 

DM5483 

(Note 2) (except C 4 ) 

DM7483 

Output Short Circuit Current 

DM5483 

(for C 4 ) 

DM7483 • 

Supply Current 

DM5483 

DM7483 



MIN TYP MAX UNITS 


-1.5 V 


80 mA 


-55 mA 


58 79 mA 


switching characteristics v cc = 5 v,t a = 25 °c 


PARAMETER 


FROM TO 

(INPUT) (OUTPUT) 


CONDITION MIN TYP MAX UNITS 


N = 10, C = 
N = 10, C = 
N = 10, C = 
N = 10, C = 
N = 10, C = 
N = 10, C = 
N= 10, C = 
N = 10, C = 
N = 5, C = 1 
N = 5, C = 1 
N = 10, C = 
N = 10, C = 
N = 10, C = 
N = 10, C = 


Note 1 : Mtn/Max limits apply across the guaranteed temperature range of 0°C to 70°C for the 
DM7483 and -55°C to +125°C for the DM5483 unless otherwise specified. All typicals are given for 
V cc = 5.0V and T A = 25°C 

Note 2: Only one output at a time should be short circuited. 

Note 3: For C 4 output, louT(1 ) = -200 juA, Iqut(O) = 8 mA. 




























typical application 

Connect the DM5483/DM7483 in the following manner to implement a dual single-bit full adder. 



connection diagram Dual-ln-Line and Flat Package 




truth table (See Note 1) 



Note 1: Input conditions at A-j, A2, B-|, B2, and Cj n are 
used to determine outputs 2-j and 23, and the value of 
the internal carry C2. The values at C2, A3, 63, A4, 
and B4, are then used to determine outputs 23, 24, 
and C4. 
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DM5486/DM7486 



Series 54/74 


DM5486/DM7486(SN5486/SN7486) 
quad EXCLUSIVE-OR gate 


general description features 


The DM5486/DM7486 utilizes TTL (Transistor- 
Transistor Logic) to provide four exclusive-0 R 
gates in one package. Characteristics of the circuits 
include high noise immunity, low output imped- 
ance, good capacitive drive capability, and mini- 
mal variation in switching times with tempera- 
ture. The device is completely compatible with 
other Series 54/74 devices. 


■ Input clamp diodes 

■ Typical noise immunity IV 

■ Average propagation delay 15 ns 

■ Average power dissipation 40 mW per gate 


schematic and connection diagrams 



Dual-ln-Line and Flat Package 

V CC 
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absolute maximum ratings 


Vcc 

Input Voltage 

Operating Temperature Range DM7486 
DM5486 

Storage Temperature Range 
Fan Out 

Lead Temperature (Soldering, 10 sec) 


7.0V 
5.5V 
0°C to 70°C 
-55°C to +1 25°C 
-65°C to +1 50° C 
10 
300° C 


electrical characteristics (Note i ) 


PARAMETER 

Input Diode Clamp Voltage V cc = 5 0V 


Logical "1” Input Voltage 
Logical ''O'' Input Voltage 
Logical "1” Output Voltage 

Logical "0" Output Voltage 

Logical "1” Input Current 
Logical "1” Input Current 

Logical "0" Input Current 

Output Short Circuit 
Current (Note 2) 

Supply Current 
Logical "0 "(Each Gate) 

Supply Current 
Logical "1 '' (Each Gate) 

Propagation Delay Time 
to Logical "0", t pd0 (Note 3) 
Propagation Delay Time 
to Logical "1", t pd1 (Note 3) 


CONDITIONS 



V cc = 5 0V, T a = 25°C, I,, 

DM5486 

V CC = 4 5V 

DM7486 

V cc = 4 75V 

DM5486 

V cc = 4 5V 

DM7486 

V cc = 4 75V 

DM5486 

V cc = 4 5V 

DM7486 

Vrr = 4 75V, Input Condii 


8V&2 0V or 2.0V & ,8V, 

DM5486 

V cc = 4.5V 

DM7486 

V rc = 4 75V, Input Condn 


8V& 8V or 2 0V & 2 0V, 

DM5486 

V cc = 5.5V 

DM7486 

V cc = 5.25V, V IN = 2 4V 

DM5486 

V cc = 5 5V 

DM7486 

V cc = 5 25V, V IN = 5 5V 

DM5486 

V cc = 5.5V 

DM7486 

V cc = 5 25V, V, N -0 4V 

DM5486 

V cc = 5 5V 

DM7486 

V cc = 5 25V, V IN = 0V 

DM5486 

V cc = 5 5V 

DM7486 

V cc = 5 25V 


Both Inputs Logical "1" 


(Worst Case) 

DM5486 

V cc = 5 5V 


V cc = 5 25 V, One Input 
Logical "1”, One Input 
Logical "0" 

V cc = 5 0V, T a = 25°C, 
F 0 = 10 C p = 50 pF 
V cc = 5 0V, T a = 25°C, 
F O = 10 C p = 50 pF 



MIN 

TYP 

MAX 

12 mA 

2 0 


-1 5 




08 

■ = -400 m A 

2 4 



r - 16 mA 



04 




40 




-1.6 


-18 0 


-55 



90 

14 2 



7 0 

10.5 

Inv. 

7 

12 

20 

Non-lnv 

7 

12 

20 

Inv 

10 

19 

30 

Non-lnv 

8 

14.5 

23 


Notel. Min/max limits apply across the guaranteed temperature range of 0°C to 70°C for the 
DM7486 and -55°C to +125°Qfor the DM5486 unless otherwise specified. All typicals are given for 
V cc = 5.0V and T A = 25°C. 

Note 2. Not more than one output should be shorted at a time. 

Note 3. For explanation of the inverting and non-inverting specs, see the AC test circuit and 
AC waveforms. 
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DM 548 8/ DM748 


Series 54/74 


00 


Kli 


DM 5488/D M7488(SN5488/SN7488) 
256-bit read only memory 


general description 

The DM5488/DM7488 is a custom- programmed 
256-bit read-only memory organized as 32 8-bit 
words. A 5-bit input code selects the appropriate 
word which then appears on the eight outputs. 
An enable input overrides the address inputs and 
turns off all eight output transistors. 

features 

■ Organized as 32 8-bit words 


Open collector outputs provide expansion to 
greater numbers of words 

On-chip decoding 

30 ns typical access time 

250 mW typical power dissipation 

Input clamp diodes 





absolute maximum ratings (Notei) 


Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature Range 


DM5488 

DM7488 


Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note 2 ) 


7V 
5.5 V 
5.5 V 

-55° C to +125°C 
0°C to +70°C 
-65°C to +150°C 
300°C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM5488 

V cc = 4.5 V 


2.0 



y 

DM7488 

V cc = 4.75V 





Logical "0" Input Voltage 

DM5488 

V cc = 4.5V 




0.8 

y 

DM7488 

V cc = 4.75V 





Logical "1" Output Current 

DM5488 

V cc = 5.5V 

V 0 = 5.5V 



100 

MA 

DM7488 

V cc = 5.25V 



40 

mA 

Logical "0" Output Voltage 

DM5488 

V cc = 4.5V 

l Q = 12 mA 



0.4 

V 

DM7488 

V cc = 4.75V 



Logical “I” Input Current 

DM5488 

V cc = 5.5V 

V, = 2.4V 



40 

mA 

DM7488 

V cc = 5.25V 




DM5488 

V cc = 5.5V 

V, - 5.5V 



1 

mA 


DM7488 

V cc = 5.25V 



Logical “0" Input Current 

DM5488 

V cc = 5.5V 

V, = 0.4V 



-1.6 

mA 

DM7488 

V cc = 5.25 V 



Supply Current 

DM5488 

V cc = 5.5V 



50 

80 

mA 

DM7488 

V cc = 5.25V 



Input Clamp Voltage 

DM5488 

V cc = 4.5V 

1, = -12 mA 



-1.5 

y 

DM7488 

V C c = 4.75V 




Propagation Delay to a Logical “0" from 
Address to Output, t pd0 

V cc - 5.0V 
T a = 25°C 

C L = 15pF 


32 

50 

ns 

Propagation Delay to a Logical 
Enable to Output, t pd0 

“0" from 

V cc = 5.0V 
T a = 25°C 

C L = 1 5 pF 


34 

50 

ns 

Propagation Delay to a Logical 
Address to Output, t pd1 

"1" from 

V cc = 5.0V 
T a = 25° C 

C L = 15 pF 


28 

50 

ns 

Propagation Delay to a Logical 
Enable to Output, t pd1 

"1" from 

V cc = 5.0V 
T a = 25°C 

C L = 15 pF 


27 

50 

ns 


Note 1 : "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM5488 and across the 0°C to 70°C range for the DM7488. All typicals are given for 
V C c = 5.0V and T A = 25° C. 
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DM5488/DM7488 


truth tables 


DM5488A/DM7488A SINE LOOK-UP TABLE 

A pattern has been generated for the DM5488/DM7488. The AA pattern provides a sine table. The 5-bit input 
code linearly divides 90° into 32 equal segments. Each 8-bit output is therefore the sine of the angle applied. 

EXAMPLE: Input 11010 means 26/32 of 90°, or about 73°. The corresponding output 11110100 indicates 
(1/2 + 1/4 + 1/8 + 1/16 + 1/64) or about .95, which is close to the sine of 73°. Rounding-off has not been 
employed, since without rounding-off it is possible to extend the accuracy with additional ROMs. 


INPUTS 

OUTPUTS 

WORD 

BINARY SELECT 

ENABLE 



E 

D 

c 

B 

A 

G 

mm 

Eza 

MM 

Cl 

KM 


u 

EH: 


0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

i 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

2 

0 

0 

ma 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

3 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

1 

0 

1 

4 

0 

0 

i 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

5 

0 

0 

i 

0 

1 

0 

0 

0 

1 

1 

1 

1 

1 

0 

6 

0 

0 

i 

1 

0 

0 

0 

1 

0 

0 

1 

0 

1 

0 

7 

0 

0 

i 

1 

1 

0 

0 

n 

mm 

1 

0 

1 

1 

0 

8 

o 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

9 

0 

n 

ma 

0 

1 

0 

0 

1 

1 

0 

mm 

1 

0 

1 

10 

0 


o 

1 

0 

0 

0 

1 

i 

1 

i 

0 

0 

0 

11 

0 

n 

mm 

1 

1 

0 

1 

0 

0 

0 

0 

0 

1 

1 

12 

0 

i 

i 

0 

0 

0 

1 

0 

0 

0 

i 

1 

1 


13 

0 

i 

1 

0 

1 

0 

1 

0 

0 

1 

i 

0 

mm 

0 

14 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

i 

mm 

15 

0 

1 

i 

1 

1 

0 

1 

0 

1 

0 

1 

0 

i 

i 

16 

n 

m 

n 

0 

0 

0 

1 

0 

1 

1 

0 

1 

0 

i 

17 

n 

0 

mm 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 

i 

18 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

1 

0 

i 

19 

1 

0 

0 

1 

1 

0 

1 

1 

0 

0 

1 

1 

0 

i 

20 

n 

■a 

n 

0 

0 

0 

1 

1 

mi 

1 

0 

mm 

0 

0 

21 

i 

0 

- 

0 

n 


1 

1 

mol 

1 

1 

0 

1 

m 

22 

i 

0 

* 

m 

mm 

0 

1 

n 

i 

0 

0 

0 

0 

i 

HE9H 

n 

ma 

mm 

i 

n 

0 

1 


i 

0 

0 

i 

1 

i 

24 

i 

i 

0 

0 

0 

0 

1 

mm 

i 

0 

1 

i 

0 

0 

25 

i 

i 

0 

0 

i 

0 

1 

i 

i 

1 

0 

mm 

0 

i 

26 

i 

i 

0 

1 

0 


1 

i 

i 

1 

0 

i 

0 

0 

27 

1 

i 

0 

1 

n 

0 

1 

i 

i 

1 

1 

0 

0 

0 

28 

i 

i 

i 

■a 

am 

0 

1 

i 

i 

1 

1 

0 

mm 

1 

29 

i 

i 

i 

0 

i 

0 

1 

i 

i 

1 

1 

i 

0 

1 

30 

i 

i 

i 

i 

0 

0 

1 

i 

i 

1 

1 

i 

i 

0 

31 

i 

i 

i 

i 

i 

0 

1 

i 

i 

1 

1 

i 

i 

1 

All 

n 

X 

X 

X 

X 

1 

1 

i 

i 

1 

1 

i 

i 

1 


X = Don't Care 
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DM5489/ DM7489 



Series 54/74 


DM5489/DM7489 (SN5489/SN7489) 
64-bit random access read/write memory 


general description 

The DM5489/DM7489 is a fully decoded 64-bit 
RAM organized as 16 4-bit words. The memory is 
addressed by applying a binary number to the four 
Address inputs. After addressing, information may 
be either written into or read from the memory. 
To write, both the Memory Enable and the Write 
Enable inputs must be in the logical "0" state. 
Information applied to the four Write inputs will 
then be written into the addressed location. To 
read information from the memory the Memory 
Enable input must be in the logical "0" state and 
the Write Enable input in the logical "1” state. 
Information will be read as the complement of 
what was written into the memory. When the 


Memory Enable input is in the logical "1" state, 
the outputs will go to the logical "1" state. 

features 

■ Series 54/74 compatible 

■ Organized as 16 4-bit words 

■ Typical access from chip enable 20 ns 

■ Typical access time 40 ns 

■ Typical power dissipation 400 mW 

■ Open collector outputs to permit "wire OR" 
capability 


block diagram 



connection diagram 


truth table 


Dual-1 n-Line Package 



MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Logical "1" State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Logical "1” State 


1-62 












absolute maximum ratings (Note d 


Supply Voltage 

7V 

Input Voltage 

5.5V 

Output Voltage 

5.5V 

Operating Temperature Range 


DM5489 

-55°C to +125°C 

DM7489 

0°C to +70°C 

Storage Temperature Range 

-65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 

300° C 

electrical characteristics (Note 2) 



PARAMETER 

| CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM5489 

V cc = 4.5V 


2.0 




DM7489 

V cc = 4.75V 





Logical "0" Input Voltage 

DM5489 

V cc = 4.5V 




0.8 


DM7489 

V cc = 4.75V 





Logical "1" Output Current 

DM5489 

V cc = 5.5V 

V 0 = 5.25 V 



100 

JUA 

DM7489 

V cc = 5.25V 



20 

ma 

Logical "0" Output Voltage 

DM5489 

V cc = 4.5V 

l Q = 12 mA 



0.4 

v 

DM7489 

V cc = 4.75V 




Logical "1" Input Current 

DM5489 

V cc = 5.5V 

Vin = 2.4V 



40 


DM7489 

V cc = 5.25V 




DM5489 

V cc = 5.5V 

V 1N = 5.5V 




mA 


DM7489 

V cc = 5.25V 




Logical "0" Input Current 

DM5489 

V cc = 5.5V 




-1.6 

mA 

DM7489 

V cc = 5.25V 




Supply Current 

DM5489 

V cc = 5.5V 

All Inputs at GND 


80 

120 

mA 

DM7489 

V cc = 5.25V 


Input Clamp Voltage 

DM5489 

Vcc = 4.5V 

1 1 isj = —12 m A 



-1.5 


DM7489 

V cc = 4.75 V 




Propagation Delay to a Logical 
"0" from Enable to Output, t pd0 


V cc = 5.0V 
T a = 25°C 



29 

60 

ns 

Propagation Delay to a Logical 
"1" from Address to Output, t pd1 


V cc = 5.0V 
T a = 25°C 



16 

30 

ns 

Propagation Delay to a Logical 
"1" from Enable to Output, t pd1 


V cc = 5.0V 
T a = 25°C 



37 

60 

ns 

Propagation Delay to a Logical 
"1" from Enable to Output to, t pd1 

V cc = 5.0V 
T a = 25° C 



33 

50 

ns 

Output Capacitance 


V 0 = 2.0V, f = 

1 MHz 


6 


pF 

Input Capacitance 


V| N = 2.0V, f = 

1 MHz 


4 


pF 

Write Enable Pulse Width 




40 

23 


ns 

Setup Time, Data Input with respect 
to Write Enable 



0 

-15 


ns 

Hold Time, Data Input 




0 

-14 


ns 

Setup T ime. Address Input 




0 

-17 


ns 

Hold Time, Address Input 




5 

-7 


ns 

Sense Recovery Time After Writing j 




40 

60 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices Should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature 
range for the DM5489 and across the 0°C to 70°C range for the DM7489. All typicals are given for 
V C C = 5.0V and T A = 25° C. 


1 
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DM 5490/ DM7490, 
DM 549 2/ DM749 2, DM 549 3/ DM7493 



Series 54/74 


DM5490/ DM7490(SN5490/SN7490) decade counter 
DM5492 /DM7492(SN5492/SN7492) divide-by-12 counter 
DM5493/ DM7493{SN5493/SN7493) 4 -bit binary counter 


general description 

These TTL (Transistor-Transistor-Logic) monolithic 
counters are capable of counting pulses at a 
guaranteed frequency of 20 MHz. Gating is pro- 
vided to reset the counters to the more popular 
states. Characteristics include high speed at moder- 
ate power dissipation, high noise immunity, and 
minimal variation in performance over tempera- 
ture. These circuits are completely compatible 
with other series 54/74 devices. 

To provide greater flexibility, the counters may be 
used in any of the modes as follows: 

DM5490/DM7490 

1. BCD decade counter— connect the A output 
to the BD input. This is the normal mode of 
operation. 

2. Symmetrical divide-by-ten operation— connect 
the D output to the A input. When pulses are 
then applied to the BD input, a symmetrical 
waveform one tenth of the applied frequency 
will appear at the A output. 

3. Divide-by-five operation— if no external con- 
nections are made a frequency division of 
five will result between the BD input and the 
D output. This allows the flip flop A to be 
used to divide-by-two if desired. 


DM5492/DM7492 

1 . When used as a divide-by -twelve counter out- 
put A is connected to the BC input. In this 
mode outputs A, C, and D provide divisions by 
2, 6, and 12 respectively. 

2. When the connection is not made between A 
and BC, and when an input frequency is 
applied to the BC input, a frequency divi- 
sion of 3 and 6 results on the C and D out- 
puts respectively. In this mode the A flip 
flop may be used independently except for 
the common reset input. 

DM5493/DM7493 

1 . When used as a four-bit binary counter, output 
A is connected to the B input. In this mode 
outputs A, B, C, and D provide divisions by 2, 
4, 8, and 16 respectively. 

2. When the connection is not made between A 
and B and when an input frequency is applied 
to the B input, a frequency division of 2, 4 and 
8 results on the B, C, and D outputs respec- 
tively. In this mode the A flip flop may be used 
independently except for the common reset 
input. 


logic and connection diagrams (Dual-In-Line and Flat Packages) 



DM5490/DM7490 



DM5492/DM7492 
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absolute maximum ratings 






Supply Voltage 



7V 




Input Voltage 



5.5V 




Operating Temperature Range 






DM5490, DM5492, DM5493 

-55°C to +125°C 




DM7490, DM7492, DM7493 

0°C to +70° C 




Storage Temperature Range 


-65°C to +150°C 




Lead Temperature (soldering, 10 sec) 


300 C 




electrical characteristics (Note n 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 


V c ‘c = 5.0V, 
T a = 25°C 

1 in - 12 m A 


-1.0 

-1.5 

mA 

Logical "1” Input Voltage 

DM5490, 92, 93 

V cc = 4.5V 


2.0 



v 

DM7490, 92, 93 

V cc = 4.75V 





Logical "0” Input Voltage 

DM5490, 92 ,93 

V cc = 4.5V 




.8 

v 

DM7490, 92, 93 

V cc = 4.75V 





Logical "1" Output Voltage 

DM5490, 92, 93 

V CC = 4.5V 

•out = ”400 fiA 

2.4 




DM7490, 92, 93 

V CC = 4.75V 




Logical "0” Output Voltage 

DM5490, 92, 93 

V cc = 4.5V 

Iqut = I® 


.2 

4 

V 

DM7490, 92, 93 

V C c = 4.75V 




Logical "1” Input Current 

DM5490, 92, 93 

V cc = 5.5V 

V, N = 5.5V 



1 

mA 

DM7490, 92, 93 

V cc = 5.25V 




Output Short Circuit Current 

DM5490, 92, 93 

V cc = 5.5V 

(Note 2) 

20 


55 

mA 

DM7490, 92, 93 

V cc = 5.25V 

18 


55 

DM5490/DM7490 






Logical "1” Input Current 

DM5490 

V cc = 5.5V 

V 1N = 2.4V 





DM7490 

V cc = 5.25V 





Rod)- R 0 < 2 )» R 9d)' R 9<2) 






40 

HA 

A 






80 

HA 

BD 






160 

fJiA 

Logical "0” Input Current 

DM5490 

V CC = 5.5V 

V,n - -4V 





DM7490 

V cc 5.25V 





R 0(1)< R 0(2)« R 9d)' R 9(2) 






1.6 

mA 

A 






3.2 

mA 

BD 






6.4 

mA 

Supply Current 

DM5490 

V cc = 5.5V 



32 

45 

mA 

DM7490 

V cc = 5.25V 



Maximum Input Frequency 


V cc = 5.0V, 
F.O. = 10, 

T a = 25° C 
C 0 = 50 pF 

20 

32 


MHz 

Propagation Delay Time to a 

A 

B 

C 

D 

F.O. = 10, 

V cc = 5.0V 


16 

35 

50 

35 

35 

60 

80 

60 

ns 

Logical "1" Level From 
Input to Output 

Cqut = 50 pF, 
All Outputs 

T a = 25°C 


ns 

ns 

Propagation Delay Time to a 

A 

B 

C 

D 

F.O. = 10, 

V cc = 5.0V 


19 

35 

50 

35 

35 

60 

80 

60 

ns 

Logical "0” Level From 
Input to Output 

Cqut = 50 pF, 
All Outputs 

T a = 25°C 


ns 

ns 

Allowable Clock 
Pulse Width (Note 3) 


V cc = 5.0V 
T a = 25°C 


15 

8 


ns 

DM5492/DM7492 






Logical "1" Input Current 

DM5492 

V cc = 5.5V 

V IN = 2.4V 





DM7492 

V cc = 5.25V 





R 0(1)/ R 0<2> 






40 

ma 

A 






80 

ma 

BC 






160 

HA 
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DM5490/DM7490, 

DM 549 2/ DM7492, DM 549 3/ DM749 3 








DM 5490/ DM7490, 
DM 549 2/ DM749 2, DM 549 3/ DM749 3 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 


DM5492/DM7492 (Continued) 






Logical "0” Input Current 

^0(2) 

A 

BC 

DM5492 

V cc = 5.5V 

V,n = .4V 





DM7492 

V cc - 5.25V 



1.6 

3.2 

6.4 

mA 

mA 

mA 

Supply Current 

DM5492 

V cc = 5.5V 

V, N (R 0 ) = 4.5V 


30 

43 


DM7492 

V cc = 5.25V 


mA 

Maximum Input Frequency 


V cc = 5.0V, 
F.O. = 10, 

T a - 25°C 
C Q = 50 pF 

20 

32 


MHz 

Propagation Delay Time to a 
Logical ”1'' Level From 
Input A to Output 

A 

B 

C 

D 

F.O. = 10, 
C 0 ut = 50 pF, 
All Outputs 

V cc = 5.0V 
T a - 25°C 


16 

35 

35 

50 

35 

60 

60 

80 

ns 

ns 

ns 

ns 

Propagation Delay Time to a 
Logical "0” Level From 
Input A to Output 

A 

B 

C 

D 

F.O. = 10, 
Cqut = 50 pF, 
All Outputs 

V cc = 5.0V 
T a = 25°C 


19 

35 

35 

50 

35 

60 

60 

80 

ns 

ns 

ns 

ns 

Minimum Allowable Clock 
Pulse Width (Note 3) 


V cc = 5.0V 
T a = 25°C 



8 

15 

ns 

DM5493/DM7493 






Logical "1'" Input Current 

Rod). Ro(2) 

A, B 

DM5493 

V cc = 5.5V 

V IN = 2.4V 





DM7493 

V cc = 5.25V 



40 

80 

MA 

pA 

Logical "0” Input Current 

Rod). Ro(2) 

A, B 

DM5493 

V cc = 5.5V 

V, N = .4V 





DM7493 

V cc = 5.25V 



1.6 

3.2 

mA 

mA 

Supply Current 

DM5493 

V cc = 5.5V 



30 

43 


DM7493 

V cc = 5.25V 



mA 

Maximum Input Frequency 


V CC = 5.0V, 
F.O. = 10, 

T a = 25°C 
C Q = 50 pF 

20 

32 


MHz 

Propagation Delay Time to a 
Logical "1" Level From 
Input to Output 

A 

B 

C 

D 

F.O. = 10, 
Gout = 50 pF, 
All Outputs 

V cc = 5.0V 
T a = 25°C 


16 

35 

50 

65 

35 

60 

80 

100 

ns 

ns 

ns 

ns 

Propagation Delay Time to a 
Logical “0" Level From 
Input to Output 

A 

B 

C 

D 

F.O. = 10, 
Cqut = 50 pF, 
All Outputs 

V cc = 5.0V 
T a = 25° C 


19 

35 

50 

64 

35 

60 

80 

100 

ns 

ns 

ns 

ns 

Minimum Allowable Clock 
Pulse Width (Note 3) 


V cc = 5.0V 
T a = 25° C 



8 

15 

ns 


Note 1: Min/max limits apply across the guaranteed operating temperature range of -55° C to +125°C for the DM5490, 
DM5492 and DM5493 and 0°C to 70°C for the DM7490, DM7492 and DM7493 unless otherwise specified. All typicals are 
given for Vcc = 5.0V and = 25°C. 

Note 2: Only one output may be shorted at a time. 

Note 3: The flip flop will always recognize a 15 ns pulse. 
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BCD count sequence 


DM5490/DM7490 


COUNT 

OUTPUT 


D 

C 

B 

A 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 

count sequence 




DM5492/DM7492 




COUNT 

OUTPUT 


D 

c 

B 

A 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

1 

0 

0 

0 

7 

1 

0 

0 

1 

8 

1 

0 

1 

0 

9 

1 

0 

1 

1 

10 

1 

1 

0 

0 

11 

1 

1 

0 

1 

DM5493/DM7493 

COUNT 

OUTPUT 


D C B A 


0 0 0 0 0 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 10 0 

5 0 10 1 

6 0 110 

7 0 111 

8 10 0 0 

9 10 0 1 

10 1010 

11 1011 

12 110 0 

13 110 1 

14 1110 

15 1111 


RESET OPERATION 

To reset the counter to the BCD count of zero, 
both Reset 0 inputs must be at logical " 1 " levels 
while at least one Reset 9 input is at a logical "0" 
level. 

To reset the counter to the BCD count of nine, 
both Reset 9 inputs must be at logical "1" levels; 
while at least one Reset 0 input is at a logical "0". 

Notes: 

1. Counting occurs on the negative -going edge of the 
input pulse. 

2. At least one of the Reset 0 inputs and at least 
one of the Reset 9 inputs must be at a logical "0” 
for proper counting. 

3. For + 10 counting, connect the A output to the BD 
input 

RESET OPERATION 

To reset the counter to the count of zero, both 
Reset 0 inputs must be at logical "1 " levels. 

Notes: 

1. Counting occurs on the negative-going edge of the 
input pulse. 

2. At least one of the Reset 0 inputs must be at a logical 
"0” for proper counting. 

3. For -F12 counting, connect the A output to the BC 
input. 

RESET OPERATION 

To reset the counter to the count of zero, both 
Reset 0 inputs must be at logical "1" levels. 

Notes: 

1. Counting occurs on the negative-going edge of the 
input pulse. 

2. At least one of the Reset 0 inputs must be at a logical 
"0" for proper counting. 

3. For -H6 counting, connect the A output to the B 
input. 
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DM 5490/ DM7490, 

DM 549 2/ DM749 2, DM 549 3/ DM7493 



DM5491A/DM7491A 



Series 54/74 


DM 5491 A/ DM7491 A(SN 5491 A/SN7491 A) 8-bit shift registers 


general description 

These monolithic serial-in, serial-out, 8-bit shift 
registers utilizing transistor-transistor logic (TTL) 
circuits, are composed of eight R/S master/slave 
flip-flops, input gating, and clock driver. The 
register is capable of storing and transferring data 
at clock rates up to 22 MHz while maintaining 
a typical noise-immunity level of 1.0V. Power 
dissipation is typically 175 mW, and a full fan-out 
of 10 is available from the outputs. 

Single-rail data and input control are gated through 
inputs A and B and an internal inverter to form 


the complementary inputs to the first bit of the 
shift register. Drive for the internal common clock 
line is provided by an inverting clock driver. Each 
of the inputs (A, B, and CP) appear as only one 
TTL input load. 

The clock pulse inverter/driver causes these circuits 
to shift information to the output on the positive 
edge of an input clock pulse, thus enabling the 
shift-register to be fully compatible with other 
edge-triggered synchronous functions. 


connection diagrams 

Flat Package 

Q Q INPUT A GND INPUT B CP NC 


u 

13 1 12 

111 1 10 

L L 


■ 

M 

S3 

■15 

Sra 


i 

s 

9 

n 

y 

1 

9 

91 


NC NC NC V cc NC NC NC 

TOP VIEW 



timing diagram 

CLOCK-PULSE 

INPUT 

INPUT A 
OUTPUT Q 


Dual-In-Line Package 



TOP VIEW 


1 2 THRU 7 8 9 THRU 15 16 17 18 19 THRU 23 24 2 5 26 27 


J 


LYJTJ^ 


^ L 
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absolute maximum ratings operating conditions 





MIN 

MAX UNITS 

Supply Voltage, Vcc (Note 1) 

7.0V Supply Voltage (Vcc) 




Input Voltage (Notes 1 and 2) 

5.5V DM5491 A 


4.5 

5.5 V 

Output Voltage 

5.5V DM7491 A 


4.75 

5.25 V 

Storage Temperature Range -65° C to + 1 50° C _ . 




Lead Temperature (Soldering, 10 seconds) 

' 'A' 

JUU U DM 5491 A 

-55 +125 °C 


DM7491 A 


0 +70 °C 

recommended operating conditions 





PARAMETER 

CONDITIONS 




UNITS 

Normalized Fan Out From Outputs 




10 


Width of Clock Pulse (tp (CLO cK)) 


25 



ns 

Input Setup Time (t SETUP ) 


25 



ns 

Input Hold Time (f|-)OLD ) 


0 



ns 

electrical characteristics (Note 4) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Voltage Required to Ensure 
Logical "1” at any Input Terminal 

(V, N (1)) 


20 



V 

Input Voltage Required to Ensure 
Logical "0” at any Input Terminal 
( V IN(0>)~ 




08 

V 

Logical "1” Output Voltage 

( V OUT(1)) 

Vqq = Mm, 1 load = 800juA 

24 

35 


V 

Logical "0” Output Voltage 
( V OUT<0)t 

Vcc = Min, Isink = 16 mA 


0 22 

04 

V 

Logical "0" Level Input Current 
(•lN(0)) 

V cc = Max, V IN = 0 4V 



-1 6 

mA 

Logical "1" Level Input Current 

V cc = Max, V IN = 2 4V 



40 

juA 

(l|N(1)) 

V cc = Max, V, N = 5 5V 



1.0 

mA 

Short-Circuit Output Current (l os ) 
(Note 5) 






DM 5491 A 

Vcc = Max, V OUT = 0 

-20 


-57 

mA 

DM7491 A 

Vcc = Max, V OUT = 0 

-18 


-57 

mA 

Supply Current dec) 






DM5491 A 

V cc = Max, V !N = 4 5V 


35 

50 

mA 

DM7491 A 

V cc = Max, V, N =4 5V 


35 

58 

mA 

switching characteristics 

(Note 4) T a = 25° C 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Maximum Shift Frequency (f MAX ) 

C L = 50 pF, R l = 4000, n = 10 

10 

22 


MHz 

Propagation Delay Time to Logical 
"1" Level From Clock to Output 
(fpdl ) 

C L = 50 pF, R L =400H, n = 10 


18 

40 

ns 

Propagation Delay Time to Logical 
"0" Level From Clock to*Output 
(tpdo) 

C u = 50 pF, R l = 40012, n = 10 


29 

40 

ns 

Note 1: These voltage values are with respect to network ground terminal 

Note 2: Input signals must be zero or positive with respect to network ground terminal 





Note 3: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 

table of "Electrical Characteristics" provides conditions for actual device operation 





Note 4: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for DM5491 A 

and across the 0°C to +70° C range for the DM7491A All typicals are given for Vcc == 5 0V and T A 

= 25° C 



Note 5: Not more than one output should be shorted at a time 
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DM 5491 A/ DM7491 A 


















DM5495/DM749 


Series 54/74 


LO 


D M 5495 / DM7495 (SN 549 5/S N749 5) 
4-bit right-shift/left-shift register 


general description 

The DM5495/DM7495 is a TTL (Transistor- 
Transistor Logic) monolithic four-bit parallel-in 
parallel-out shift register employing four R-S 
master-slave flip flops, internal clock buffers and 
control gating for either right-shift or left-shift 
operation. Separate clocks are provided for right- 
shift and left-shift operation. A mode control 
input enables right-shift or left-shift operation, 
depending on whether its input is a zero or one 


respectively. Data transfer occurs on the negative 
transition of the clock pulse. The three modes of 
operation are explained on the following pages. 

features 


Input Clamping Diodes 
Typical Noise Immunity 
High Clock Rate 


1.0 V 
35 MHz 
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absolute maximum ratings 


Supply Voltage 
Input Voltage 

Operating Temperature Range DM5495 
DM7495 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note n 


7V 

5.5V 

-55° C to +125°C 
0°C to +70° C 
-65° C to +150°C 
300° C 


PARAMETER 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 

Logical "0" Output Voltage 

Logical "0" Input Current 

(at any Input Except Mode Control) 

Logical "0" Input Current 
at Mode Control 

Logical “1" Input Current 

(at any Input Except Mode Control) 


Logical "1" Input Current 
at Mode Control 


Short-Circuit Output Current 
(Note 2) 

Supply Current 

Input Diode Clamp Voltage 


CONDITIONS 


DM5495 V cc = 4.5V 
DM7495 V cc = 4.75V 
DM5495 V cc = 4.5V 
DM7495 V cc = 4.75 


DM5495 V cc = 4.5V 
DM7495 V cc = 4.75V 
DM5495 V cc = 4.5V 
DM7495 V cc = 4.75V 
DM5495 V cc = 5.5V 
DM7495 V cc * 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 
DM5495 V cc = 5.5V 
DM7495 V cc = 5.25V 

T a = 25°C l lf 
V cc = 5.0V 


I o h - 800/uA 


V, N = 5.5V 


-1.6 

mA 

-3.2 

mA 

40 

MA 

1 

mA 

80 

*iA 

1 

mA 

-57 

mA 

80 

mA 


switching characteristics 


CONDITIONS 


PARAMETER 


Maximum Shift Frequency 

Propagation Delay Time to Logical 
"1" Level from Clock 1 or 2 to Outputs 

Propagation Delay Time to Logical "0" 
from Clock 1 or 2 to Outputs 


Note 1 : Min/Max limits apply across the guaranteed operating temperature range of -55°C to 

+125°C for the DM5495 and 0°C to 70°C for the DM7495 unless otherwise specified All typicals 
are given for T/\ = 25°C and Vqq = 5.0V. 

Note 2: Not more than one output should be shorted at a time. 



MIN 

TYP 

MAX 

20 

35 



26 

35 


24 

35 
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DM5495/DM7495 


recommended operating conditions 


OPERATING CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DM5495 

4.5 

5 

5.5 

V 

Supply Voltage 

4 75 


5.25 


DM7495 

5 

V 

Clock Pulse Width, t p ( dock) 

15 

10 


ns 

Setup Time Required at Serial, A,B.C, or D 
Inputs, t setup 

20 

10 


ns 

Hold Time Required at Serial, A,B,C, or D 
Inputs, t hold 

0 

-10 


ns 

Logical "0” Level Setup Time Required 

at Mode Control t A(0 > (With Respect to Clock 1 Input) 

20 



ns 

Logical "1” Level Setup Time Required 

at Mode Control t B(1 ) (With Respect to Clock 2 Input) 

15 



ns 

Logical "0” Level Setup Time Required 

at Mode Control t c(0 ) (With Respect to Clock 2 Input) 

10 



ns 

Logical "1” Level Setup Time Required 

at Mode Control t D(1 ) (With Respect to Clock 1 Input) 

10 



ns 


schematic diagram 
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IVjg Series 54/74 


DM 5496/ DM7496 (SN5496/SN7496) 

5 -bit parallel-in/parallel-out shift register 

general description 

The DM5496/DM7496 may be used as a serial- 
to-parallel converter, parallel-to-serial converter, or 
storage register. Inputs and outputs of the five 
R-S master-slave flip-flops are accessible, permitting 
parallel-in/parallel-out and serial-in/serial-out opera- 
tion, as well as serial/parallel conversions. 

features 

■ Typical propagation delay of 25 ns 

■ Minimum clock pulse width of 35 ns 

■ Fanout of 10 

■ Multifunction capability 

■ Expansion to N bits as register or converter. 

operation 

A logical “0" voltage applied to the clear input 
simultaneously sets all flip-flops to the “0" state 


connection diagram 

Dual-ln-Line and Flat Package 


GND 



V cc 

TOP VIEW 


independent of the clock input state. Any flip- 
flops may be set independently to "1" by “1" 
inputs on the common preset input and on the 
preset inputs of the specific flip-flops to be set. 
Preset is also independent of clock state. 


Information is transferred to the output pins when 
the clock input goes from a logical "0" to a logical 
"1”. The clear input must be at “I” and the preset 
input at "0” when clocking occurs. Since the flip- 
flops are R-S master-slave type, the proper infor- 
mation must appear at the R-S inputs before the 
clock edge rises. The serial input provides this 
information to the first flip-flop and the flip-flop 
outputs provide the information to the remaining 
R-S inputs. 


1-73 


DM 5496/ DM7496 



DM5496/DM7496 


absolute maximum ratings operating conditions 


Supply Voltage 

7.0V 

Supply Voltage (Vcc) 

MIN 

MAX 

UNITS 

Input Voltage 

5.5V 

DM5496 

4.5 

5.5 

V 

Output Voltage 

Storage Temperature Range 

5.5V 

-65° C to +150°C 

DM7496 

Temperature (T/\) 
DM5496 
DM7496 

4.75 

5 25 

V 

Lead Temperature (Soldering, 10 sec) 

300° C 

-55 

0 

+125 

70 

°c 

°c 


electrical characteristics (Note d 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 

2.0 



V 

Logical ''O'' Input Voltage 

V cc = Min 



0.8 

V 

Logical "1 " Output Voltage 

Vqq = Min, Iout = — 400 juA 

2.4 



V 

Logical "0” Output Voltage 

V cc = Mm, l OUT = 16 mA 



04 

V 

Logical "1" Input Current 






Preset Enable Input (Pin 8) 

Vqq = Max, V 1N = 2.4V 



200 

mA 


V cc = Max, V IN = 5.5V 



1.0 

mA 

All Other Inputs 

V cc = Max, V, N = 2.4V 



40 

juA 


V cc = Max, V, N = 5.5V 



1 0 

mA 

Logical "0” Input Current 






Preset Enable Input (Pin 8) 

Vqq = Max, V IN = 0.4V 



-8.0 

mA 

All Other Inputs 

Vqq - Max, V IN = 0.4V 



-1 6 

mA 

Output Short Circuit Current 
(Note 3) 

., ., ., . DM5496 

V cc - Max, V OUT = 0 DM?496 

-20 

-18 


-55 

-57 

< < 
E E 

Supply Current — Logical "1” 






(Each Device) 






Supply Current - Logical "0" 

w DM5496 

Vcc Max DM7496 


48 

48 

68 

79 

< < 
E E 

Input Clamp Voltage 

Vqq = Min, l|j\j = —12 mA 



-1.5 

V 

Propagation Delay to a Logical "0” from 
Clock to Output, t pd0 

Tr= = 25°C V Cl = 50 PF ' Rl = 40012 


25 

40 

ns 

Propagation Delay to a Logical "0" from 
Clear to Output, t pd0 

t“ 25°C V c l = 50 PF. R L = 40012 



55 

ns 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

Ta= = 25°C V C >- = 50 P F - R l = 400 - Q 


25 

40 

ns 

Propagation Delay to a Logical "1" from 
Preset or Preset Enable to Output, t pd1 

T“ = 25 rJ C V Cl “ 50 pF ' Rl = 400 -°- 


25 

35 

ns 

Maximum Clock Frequency 

Ta C = = 25“C V Cl ' 50 pF ' Ru = 40012 

10 



MHz 

Width of Clock Pulse, t p(CLOCK) 

Ta C = = 25 ; c V Cl = 50 pF ' Rl = 40012 

35 



ns 

Width of Clear Pulse, t p ( CLEAR) 

Ta= = 25 ; 'C V Cl “ 50 pF ' Rl ' 40012 

30 



ns 

Width of Preset Pulse, t p(PRESET ) 

tT= 25 o °C Cl = 50 PF- r l = 400n 

30 



ns 

Serial Input Setup Time, t SETUP 

t“ = 25°C V C l = 50 pF, R l = 40012 

30 



ns 

Serial Input Hold Time, t HO i_D 

Vqq = 5 0V 

T a = 25°C C L = 50 P F,R L = 40012 

0 



ns 


Note 1: "Absolute Maximum Ratings'' are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5496 and 
across the 0°C to 70°C range for the DM7496. All typicals are given for Vqq = 5.0V and T/\ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM 54121/DM74121 (SN54121/SN74121 ) 
monostable multivibrator 


general description 

The DM54121/DM74121 TTL monostable multi- 
vibrator features DC triggering from positive or 
gated negative-going inputs with inhibit facility. 
Both positive and negative-going output pulses are 
provided with full fan-out to 10 normalized loads. 

Pulse triggering occurs at a particular voltage level 
and is not directly related to the transition time of 
the input pulse. Schmitt-trigger input circuitry for 
the B input allows jitter-free triggering from inputs 
with transition times as slow as IV per second, 
providing the circuit with an excellent noise im- 
munity of typically 1.2V. A high immunity to 
V cc noise of typically 1.5V is also provided by 
internal latching circuitry. 

Once fired, the outputs are independent of further 
transitions on the inputs and are a function only 
of the timing components. Input pulses may be of 
any duration relative to the output pulse. Output 
pulse lengths may be varied from 30 ns to 40 
seconds by choosing appropriate timing compon- 
ents. 

Jitter-free operation is maintained over the full 
temperature and V cc range for more than six 
decades of timing capacitance (10 pF to 10 //F) 
and more than one decade of timing resistance 


(2 k£2 to 40 kf2). Throughout these ranges, pulse 
width is defined by the relationship t P ( 0 uT) = 
C-p Rj log e 2. 

Duty cycles as high as 90% are achieved when 
using R T = 40 k£2. Higher duty cycles are achiev- 
able if a certain amount of pulse width jitter 
is allowed. 


features 

■ Series 54/74 compatibility 

■ DC triggering 

■ Schmitt trigger inputs 

■ Positive-going or negative-going triggering 

■ Pulse width variation from 30 ns to 40 sec 

■ Pulse width virtually independent of V cc and 
temperature 

■ Typical power dissipation 

90 mW (50% duty cycle) 

65 mW (Quiescent state) 

■ Output pulse width independent of input pulse 
width 


connection diagram 


truth table 


Dual-ln-Line and Flat Package 

TIMING PINS 



tn INPUT 

tn+1 INPUT 

OUTPUT 

At 

A 2 

B 

Ai 

A 2 

B 

1 

1 

0 

1 

1 

1 

Inhibit 

0 

X 

1 

0 

X 

0 

Inhibit 

X 

0 

1 

X 

0 

0 

Inhibit 

0 

X 

0 

0 

X 

1 

One Shot 

X 

0 

0 

X 

0 

1 

One Shot 

1 

1 

1 

X 

0 

1 

One Shot 

1 

1 

1 

0 

X 

1 

One Shot 

X 

0 

0 

X 

1 

0 

Inhibit 

0 

X 

0 

1 

X 

0 

Inhibit 

X 

0 

1 

1 

1 

1 

Inhibit 

0 

X 

1 

1 

1 

1 

Inhibit 

1 

1 

0 

X 

0 

0 

Inhibit 

1 

1 

0 

0 

X 

0 

Inhibit 


NOTES 

t n =Time before input transition 
t n+ i = Time after input transition 
x = Don't care 
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DM 54121/ DM741 21 


absolute maximum ratings 

(Note 1) 





Vcc 

Input Voltage 

Operating Temperature Range DM54121 
DM74121 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7.0V 
5.5 V 

-55°C to +125°C 
0°C to 75° C 
-65° C to +150°C 
300° C 





electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

LIMITS (Note 2) 

UNITS 

MIN 

TYP 

ugm 

Positive-Going Threshold Voltage at 

DM54121 

V cc = 4.5 V 


1.4 



A Input, V T+ 

DM74121 

V cc = 4.75V 




Negative Going Threshold Voltage at 

DM54121 

V cc = 4.5V 

0.8 

1 4 


v 

A Input, V T _ 

DM74121 

V cc = 4.75V 



Positive-Going Threshold Voltage at 

DM54121 

V cc = 4.5V 


1.55 

2 

v 

B Input, V T+ 

DM74121 

V cc = 4.75V 




Negative-Going Threshold Voltage at 

DM54121 

V cc = 4.5V 

0.8 

1.35 



B Input, V T _ 

DM74121 

V cc = 4.75V 



Logical "0” Output Voltage, V OUT(0) 

DM54121 

Vcc = 4.5V , _ 16 _ A 


0.23 

0.4 


DM74121 

V cc = 4.75 V SINK 



Logical "1" Output Voltage, V OUT(1) 

DM54121 

Vcc = 4.5V , _ 10QyA 

2.4 

3.3 



DM74121 

V cc = 4.75 V ' LOAD 



Logical "0” Level Input Current at 

DM54121 

Vcc = 5.5V 



-1.6 

mA 

A1 or A2, l| N (o) 

DM74121 

V cc = 5.25V V|N ° >4V 



Logical "0" Level Input Current 

DM54121 

Vcc - 5.5V 



-3.2 

mA 

at B , l|N(0) 

DM74121 

V cc = 5.25V V,N °‘ 4V 



Logical "1” Level Input Current at 

DM54121 

V cc = 5.5V V|n = 2 4V 


1.5 

40 

pA 

A1 or A2, l|N(D 

DM74121 

V cc = 5.25V V, N = 5.5V 


0.02 

1 

mA 

Logical "1” Level Input Current 

DM54121 

V cc = 5.5V V, n = 2.4V 


3 

80 

ma 

at B. l||M(i) 

DM74121 

V cc = 5.25V V )N = 5.5V 


0.05 

1 

mA 

Short Circuit Output Current at Q or 

DM54121 

V cc = 5.5V 

-20 


-55 

mA 

Q.los (Note 3) 

DM74121 

V cc = 5 25V 

-18 


-55 

mA 

Power Supply Current in Quiescent 

DM54121 

V cc = 5 5V 


13 

25 

mA 

(Unfired) State, l cc 

DM74121 

V cc = 5.25V 


Power Supply Current in 

DM54121 

V cc = 5 5V 


23 

40 

mA 

Fired State, l C c 

DM74121 

V cc = 5.25 V 


switching characteristics 

V cc = 5V, T a = 25°C 





Propagation Delay Time to Logical "1” 
from B Input to Q Output, t pd1 

Level 

C L = 15pF,C x = 80pF, 
R T = Internal 

15 

25 

55 

ns 

Propagation Delay Time to Logical "1" Level 
from A1/A2 Inputs to Q Output, t pd1 

C L = 15 pF, C T = 80 pF, 
R t = Internal 

25 

34 

70 

ns 

Propagation Delay Time to Logical "0" 
from B Input to 0 Output, t pd0 

Level 

C L = 15pF,C x = 80pF 

20 

32 

65 

ns 

Propagation Delay Time to Logical "0” 
from A1/A2 Inputs to 0 Output, t pd0 

Level 

C L = 15 pF, C T = 80 pF 

30 

39 

80 

ns 

Pulse Width Obtained Using Internal Timing 
Resistor, t p( 0 uT) 

C L = 15pF,C x = 80pF, 

R t = Open, Pin 9 to V C c 

70 

110 

150 

ns 

Pulse Width Obtained with Zero Timing 
Capacitance, t p( 0 uT) 


C L = 15 pF, C T = 0, 

R t = Open, Pin 9 to V C c 

17 

23 

50 

ns 

Pulse Width Obtained Using External Timing 
Resistor, t p( 0 uT) 

C L = 15 pF, C T = 100 pF, 
R T = 10 kfi, Pin 9 Open 

600 

700 

800 

ns 

Pulse Width Obtained Using External Timing 
Resistor, t p(OU T) 

C L = 15 pF, C T = 1 pF, 

R t = 10 kJ2, Pin 9 Open 

6 

7 

8 

ms 

Minimum Duration of Trigger Pulse, t H oi_D 

C L = 15 pF, C T = 80 pF, 

R t = Open, Pin 9 to V C c 


22 

50 

ns 

Note 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits The table of "Electrical Characteristics" provides conditions 
for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54121 and across the 0°C to 70°C range for the DM74121 All typicals are given for 
V C C = 5 0V and T A = 25° C 

Note 3’ Only one output at a time should be shorted 
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Series 54/74 


DM54150/ DM74150 (SN54150/SN74150) 
16-line to 1-line multiplexer 


general description 

The DM541 50/DM 74 150 multiplexes sixteen digi- 
tal lines to one output. A four-bit code determines 
the particular one-of-sixteen inputs which is routed 
to the output. The data is inverted from input to 
output. A strobe override places the output in the 
logical 1 state. 


features 

■ Typical propagation delay 

■ Typical power dissipation 

■ Series 54/74 compatible 


10 ns 
225 mW 
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DM54150/DM74150 


absolute maximum ratingsiNote n 

operating conditions 






MIN 

MAX 

UNITS 

Supply Voltage 

7V 

Supply Voltage (Vcc) 





Input Voltage 

5.5V 

DM54150 

4.5 

5.5 

V 

Storage Temperature Range 

65° C to +1 50° C 

DM74150 

4 75 

5.25 

V 

Lead Temperature (Soldering, 10 sec) 

300° C 

Temperature (Ta) 







DM54150 

-55 +125 

°c 



DM74150 


0 

70 

°c 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

V cc = Mm 


2.0 



V 

Logical "0" Input Voltage 

V cc = Min 




0.8 

V 

Logical "1" Output Voltage 

V cc = Min, V IN(1 
Iout = -800 [i A 

= 2V, V 1N(0) = 0.8V 

2.4 



V 

Logical "0" Output Voltage 

Vcc = Min, V, N(1 
Iqut = ^IG m A 

= 2V, V 1N(0) = 0.8V 



0.4 

V 

Logical "1" Input Current 

Vqc = Max, V (N = 

2.4V 



40 

MA 


V 1N = 5.5V 




1.0 

mA 

Logical "0" Input Current 

Vcc = Max, V (N = 

0.4V 



-1.6 

mA 

^ DM54150 



-20 


-55 

mA 

Output Short Circuit Current ■ - — 

DM74150 

V cc = Max, Vqut = 0V (Note 3) 

-18 


-55 

mA 

Supply Current 

V C c = Max, V| N 

4.5V 



68 

mA 

Input Diode Clamp Voltage 

V cc = Min, *in = 
T a = 25°C 

-12 mA 



-1.5 

V 

t pd0 Propagation Delay to a Logical "0" 

V cc = 5.0V C 

L = 50 pF 


22 

33 

ns 

from Data Select Inputs to Output 

T a = 25°C R 

L = 400S7 





t P di Propagation Delay to a Logical "1" 

V cc = 5.0V 



21 

35 

ns 

from Data Select Inputs to Output 

T a = 25°C 






tpdo Propagation Delay to a Logical "0" 

V cc = 5.0V 



21 

30 

ns 

from Strobe to Output 

T a = 25°C 






t P di Propagation Delay to a Logical "1" 

V cc = 5.0V 



15.5 

24 

ns 

from Strobe to Output 

T a = 25°C 






tpdo Propagation Delay to a Logical "0" 

V cc = 5.0V 



8.5 

14 

ns 

from Data Inputs to Output 

T a = 25°C 






t P di Propagation Delay to a Logical "1" 

V cc = 5.0V 



13 

20 

ns 

from Data Inputs to Output 

T a « 25°C 







Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54150 and 
across the 0°C to 70°C range for the DM741 50. All typicals are given for Vqq = 5.0V and Ta = 25°C 
Note 3: Only one output at a time should be shorted. 
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DM54151/DM74151 



Series 54/74 


DM54151/DM74151 (SN54151/SN74151) 
8-channel digital multiplexer 

general description features 


Performs parallel-to-serial conversion 
Strobe override 

15 ns typical propagation delay 
135 mW typical power dissipation 

provided which when taken to the logical "1" 
state overrides all other inputs and places the 
outputs in a defined state. 


The DM541 51/DM741 51 multiplexes digital signals 
from eight lines to one line. Two outputs provide 
either true or complement information. Three 
select lines determine which of the eight input 
lines are routed to the output. A strobe input is 


logic diagram 



connection diagram 


Dual-ln-Line and Flat Package 

DATA INPUT DATA SELECT 



TOP VEIW 


truth table 
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absolute maximum ratings (Note i) 


Supply Voltage 
Input Voltage 
Output Voltage 

Operating Temperature Range DM54151 
DM74151 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 
5.5 V 
5.5 V 


-55 C to +125 C 
0°C to 70°C 
-65°C to +150°C 
300°C 


electrical characteristics (Note 2 ) 


PARAMETER 

| CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM54151 

V cc = 4 5V 






DM74151 

V cc = 4.75V 







DM54151 

V cc = 4 5V 






Logical "0" Input Voltage 





08 


DM74151 

V cc = 4.75V 





Logical "1" Output Voltage 

DM54151 

V cc = 4 5V 

l 0 = -800 /uA 

24 




DM74151 

V cc = 4.75V 




Logical "0" Output Voltage 

DM54151 

V cc = 4.5V 

Iqut = 1 6 mA 



04 

v 

DM74151 

V cc = 4.75V 




Logical "1" Input Current 

DM54151 

V cc = 5.5V 

Vin = 2.4V 



40 

MA 

DM74151 

V cc = 5.25V 




DM54151 

V cc = 5.5V 

V, N = 5.5V 



1 

mA 


DM74151 

V cc = 5.25V 




Logical "0" Input Current 

DM54151 

V cc = 5 5V 

Vin = 0 4V 



-1 6 

mA 

DM74151 

V cc = 5 25V 



Output Short Circuit Current 

DM54151 

V cc = 5.5V 


-20 


-55 

mA 

(Note 3) 

DM74151 

V cc = 5.25V 


-18 


-55 

Supply Current 

DM54151 

V cc = 5 5V 



27 

48 

mA 

DM74151 

V cc = 5.25V 



Input Clamp Voltage 

DM54151 

V cc = 4 5V 

T A = 25°C, 1 in = —12 mA 



-1 5 

v 

DM74151 

V cc = 4.75 V 






V cc = 5.0V | 

From Data Input 


10 

14 

ns 

Propagation Delay to a Logical 

"0" to 

T a = 25°C | 

From Data Select 


16 

33 

ns 

W, t pd0 


C L = 50 pF j 
R L = 400f2 ] 

From Strobe (DM54151) 


19 

30 

ns 

Propagation Delay to a Logical 

"0" to 

V cc = 5.0V ] 

From Data Input 


18 

24 

ns 

T a = 25°C 1 

From Data Select 


23 

30 

ns 

Y, tpdo 


I? 

ii >i 

J 

O DC 

From Strobe (DM54151) 


19 

30 

ns 



V cc - 5.0V 1 

From Data Input 


11 

20 

ns 

Propagation Delay to a Logical 

"1" to 

[ From Data Select 


16 

35 

ns 

W. tp d1 


T a = 25° C 1 

From Strobe (DM54151) 


11 

24 

ns 



V cc = 5-OV 1 
T a - 25°C J 

1 From Data Input 


17 

29 

ns 

Propagation Delay to a Logical "1" to i 

From Data Select 


23 

52 

ns 

Y. t pd1 


1 From Strobe (DM54151) 


25 

52 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54151 
and across the 0°C to 70°C range for the DM74151 . All typicals are given for Vcc = 5.0V and T/\ = 25°C 
Note 3: Only one output at a time should be shorted. 
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DM54153/ DM74153 



Series 54/74 


DM54153/DM74153(SN54153/SN74153) 
dual 4:1 multiplexer 


general description 

The DM541 53/DM741 53 is a dual four-line to 
one-line multiplexer. The device acts as a double- 
pole four-throw switch. Two SELECT lines deter- 
mine which of the four inputs is chosen; however 
the same input of both four-line sections will be 
selected. 

features 

■ Input diode clamps 


■ Propagation delay 20 ns typical 

■ Power dissipation 170 mW typical 

■ Series 54/74 compatible. 

The DM54153 is characterized for operation over 
the full military temperature range of -55°C to 
+ 125°C; the DM74153 is characterized for opera- 
tion from 0°C to 70°C. 


logic and connection diagrams 



Dual-ln-Line and Flat Package 

STROBE A DATA INPUTS OUTPUT 





103 1C2 IC1 ICO 


DATA INPUTS 
TOP VIEW 


OUTPUT GND 


Analogous to DP4T Switch 



truth table 


ADDRESS INPUTS 


DATA INPUTS 


CO Cl C2 C3 


X = DON'T CARE 
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absolute maximum 

ratings (Notei) 






V C c 

Input Voltage 
Output Voltage 
Storage Temperature Range 
Operating Temperature Range DM54153 
DM74153 

Lead Temperature (Soldering, 10 sec) 

7V 
5.5V 
5.5 V 

-65° C to +150°C 
-55° C to +125°C 
0°C to +70° C 
300°C 





electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 


V C c = 5.0V, 1 | N = —12 mA 
T a = 25° C 



-1.5 

V 

Logical “1" Input Voltage 

DM54153 

V cc = 4.5V 


2.0 



v 

DM74153 

V cc = 4.75V 





Logical “0" Input Voltage 

DM54153 

V cc = 4.5V 




0.8 

V 

DM74153 

V CC = 4.75V 




Logical “1" Output Voltage 

DM54153 

V cc = 4.5V 

Iqut — 500 fiA 

2.4 

3.2 


V 

DM74153 

V cc = 4.75V 


Logical “0” Output Voltage 

DM54153 

V cc = 4.5V 

Iout = 15 mA 


0.2 

0.4 

V 

DM74153 

V cc = 4.75V 


Logical “V Input Current 

DM54153 

V cc = 5.5V 

V in = 2.4V 
V, N = 5.5V 



40 

1.0 

MA 

mA 

DM74153 

V cc = 5.25V 



Logical “0” Input Current 

DM54153 

V cc = 5.5V 

V, N = 0.4V 



-1.6 

mA 

DM74153 

V cc = 5.25V 



Short-Circuit Output Current 

DM54153 

V cc = 5.5V 

Vqut = 0V 

-20 


-55 

mA 

(Note 3) 

DM74153 

V cc = 5.25V 

-18 


-57 

Supply Current 

DM54153 

V cc = 5.5V 

All inputs at GND 


34 

52 

mA 

DM74153 

V cc = 5.25V 


34 

60 

Propagation Delay from Data to 
Output, t pd1 
tpdO 

Propagation Delay from Address to 
Output, t pd1 

tpdO 

Propagation Delay from Stobe to 
Output, t pd1 
fpdO 

V cc = 5.0V, T 
V cc = 5.0V, T 

V cc = 5.0V, T 

A = 25°C, C L = 50 pF 
A = 25° C, C L = 50 pF 

A = 25° C, C L = 50 pF 


11 

10 

20 

20 

19 

17 

18 

23 

34 

34 

30 

23 

ns 

ns 

ns 

ns 

ns 

ns 

Note 1 : "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54153 and across the 0°C to 70°C range for the DM74153. All typicals are given 
for V CC = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM 54154/D M74154 



Series 54/74 


DM 54154/ DM74154 (SN 54154/S N741 54) 
4-line to 16-line decoder/demultiplexer 

general description features 


The DM541 54/DM741 54 is a TTL monolithic 
4-line-to-16-line decoder which allows decoding of 
a 4 bit binary coded input into one of 16 separate 
outputs. The device is provided with two strobe 
lines, both of which have to be in the low state 
in order to perform the decoding function; if 
either of the strobes is high, all 16 outputs will 
remain high. The device can be used as a demulti- 
plexer by passing information from one of the 
strobes (the other being low) to an output selected 
by the 4 line input address. 


■ All inputs contain clamp diodes 

■ Unit performs as a one line to 16 line demulti- 
plexer 

■ Unit performs as a decoder of a 4 bit binary 
input to 1 of 16 outputs 

■ Typical propagation delay is 20 ns from inputs 
and 17 ns from strobe 


logic and connection diagrams 
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absolute maximum ratings 


Vcc 

Input Voltage 

Operating Temperature Range 
DM54154 
DM74154 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note i) 


7 0V 
5.5V 

-55°C to +1 25°C 
0°C to 75°C 
-65° C to +1 50° C 
300° C 


PARAMETER 

CONDITIONS 

MiN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 


V cc = 5.0V, T A = 25° C 

1 in = - 1 2 m A 



-1.5 

V 

Logical "1" Input Voltage 

DM54154 

V cc = 4.5V 

2.0 



V 

DM74154 

V cc = 4.75V 



Logical “0" Input Voltage 

DM54154 

V cc = 4.5V 



0.8 

V 

DM74154 

V cc = 4.75 V 



Logical "1" Output Voltage 

DM54154 

V rr = 4.5V 

v cc | _ qnn n a 

2.4 

3.4 


V 

DM74154 

V cc = 4.75V ' OUT MA 


Logical "0" Output Voltage 

DM54154 

Vcc - 4.5V 


0.25 

0.4 

V 

DM74154 

V CC = 4.75V ' uu 1 16 mA 


Logical "1" Input Current 

DM54154 

Vrr = 5.5V 

v C C w - 9 4V 



40 

juA 

DM74154 

Vcc = 5.25V , IN 



Logical "1" Input Current 

DM54154 

Vcc = 5.5V v =55V 



1 

mA 

DM74154 

Vcc = 5.25V ' V|N 



Logical "0" Input Current 

DM54154 

Vcc = 5.5V 



-1.6 

mA 

DM74154 

V cc = 5.25V ’ IN 



Short Circuit Current 

DM54154 

V cc = 5.5V 

-20 

-30 

-55 

mA 

DM74154 

V cc = 5.25V 

-18 

-57 

mA 

Supply Current 

DM54154 

V cc = 5.5V 


34 

49 

mA 

DM74154 

V cc = 5.25V 


34 

56 


Propagation Delay Time to 
Logical "1” from A,B,C or D 


V cc = 5.0V, C L = 15 pF, R l = 40012 


18 

36 

ns 

Propagation Delay Time to 
Logical “0" from A,B,C or D 


V cc = 5.0V, C L = 15 pF, R l = 400L2 


21 

33 

ns 

Propagation Delay Time to 
Logical "1” from Strobe 


V cc = 5.0V, C L = 15 pF, R l =40012 


17 

30 

ns 

Propagation Delay Time to 
Logical "0" from Strobe 


V cc = 5.0V, C L = 15 pF, R l = 40012 


18 

27 

ns 


Note 1: Min/Max limits apply across the guaranteed temperature range unless otherwise specified. All 
typicals are given for V cc = 5 0V and T A = 25°C Mm/Max apply to absolute values 
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DM 54154/D M74154 
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Series 54/74 


DM 54155/D M74155(SN54155/SN741 55) 
DM54156/DM74156(SN54156/SN74156) 
dual 2:4 demultiplexers 

general description 


The DM541 55/DM741 55 and DM541 56/DM741 56 
are monolithic transistor-transistor-logic (TTL) cir- 
cuits featuring dual 1 line-to-4-line demultiplexers 
with individual strobes and common binary-address 
inputs in a single 16-pin package. When both sec- 
tions are enabled by the strobes, the common 
binary-address inputs sequentially select and route 
associated input data to the appropriate output of 
each section. The individual strobes permit activat- 
ing or inhibiting each of the 4-bit sections as 
desired. Data applied to input 1C is inverted at its 
outputs and data applied at 2C is not inverted 
through its outputs. The inverter following the 1C 
data input permits use as a 3-to-8 line decoder or 
1-to-8-line demultiplexer without external gating. 
See the truth tables for more details. 


The DM541 55/DM74155 has normal TTL "totem- 
pole" outputs. The DM54156/DM741 56 has open 
collector outputs, but is otherwise identical to the 
DM541 55/DM 74 155. 


features 


125 mW typical power dissipation 

17 ns typical propagation delay for the 
DM541 55/DM741 55, 18 ns for the DM54156/ 
DM74156 

Pin compatible with SN54155/SN74155 and 
SN54156/SN74156 


logic and connection diagrams 




Dual-In-Line and Flat Package 


16 | IS 14 13 12 hi 



2 3 4 5 6 7 8 


truth tables 




1 YO 1Y1 1Y2 1Y3 

~H H H H 



3-LINE-TO-8 LINE DECODER TO 1-LINE-TO-8-LINE DEMULTIPLEXER 

INPUTS OUTPUTS 

ELECT I (0) (1) (2) (3) (4) (5) 


2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 


| INPUTS 1 

SELECT | 

STROBE 
OR DATA 

C+ 

B 

A 

G? 

X 

X 

X 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 



tc = inputs 1C and 2C connected together 
$G = inputs 1G and 2G connected together 


9 S l V L IAJ Q / 9 9 1 tr S IN Q ‘ 9 S l P L I/M Q / 9 S L V 9 IAI Q 




DM 5415 5/ DM741 


PARAMETER 


CONDITIONS 


TYP 


MAX 


Logical "1" Input Voltage 


Logical "0” Input Voltage 


Logical "1" Output Voltage 


Logical "1" Output Current 


Logical "0" Output Voltage 


Logical "1" Input Current 


Logical "0" Input Current 

Output Short Circuit Current 
(Note 3) 

Supply Current 


Input Clamp Voltage 


DM54 155,DM54 156 
DM741 55,DM74 156 

DM541 55, DM54 156 
DM74155, DM74156 

DM54155 

DM74155 

DM54156 

DM74156 

DM54155, DM54156 
DM74155,DM741 56 

DM54155, DM54156 
DM74155, DM74156 

DM54155, DM54156 
DM74155, DM74156 

DM54155, DM54156 
DM74155, DM74156 

DM54155 

DM74155 

DM54155, DM54156 
DM741 55, DM741 56 

DM54155, DM54156 
DM741 55, DM 741 56 


“T lour = -800 n A 2 4 


•out - ^6 mA 


Vour = 0V -20 

V O uT=0V -18 


250 iiA 


-1.0 -1.6 mA 


-32 -55 mA 


25 40 mA 


-1.0 -1.5 V 


switching characteristics v cc = 5v,t a = 25 0 c, n = io 



OUTPUT OF LOGIC CONDITIONS 


C L = 50 pF, 
R, = 400^2 


DM541 55/DM741 55 DM54 156/DM74 156 


1 1 h i u' i i kfM i ii fiifli i u 1 1 > b i m 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54155,DM54156 and across the 0°C to 70°C range for the DM74155,DM741 56. 
All typicals are given for Vqc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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MS Series 54/74 

DM54166/DM74166(SN54166/SN74166 ) 8-bit shift register 
general description 

The DM541 66/DM741 66 is a parallel-in serial-in, 
serial-out eight-bit shift register containing a gated 
Clock, and overriding Clear. The parallel-in or 
serial-in modes are determined by the Shift/Load in- 
put. The truth table below indicates the operation. 

During parallel loading shifting is prohibited. Clock- 
ing is accomplished on the rising edge of the 
clock pulse through a 2-input NOR gate, per- 
mitting one input to be used as a clock-inhibit 


logic diagram 



connection diagram 


Dual-In-Line and Flat Package 



truth table 


SHIFT LOAD 

FUNCTION 

1 

0 

Serial In Serial Out 
Parallel In Serial Out 


function. Holding either of the inputs high in- 
hibits clocking. To prevent false clocking the clock 
inhibit input should be taken high only when the 
clock input is high. 

features 

■ Shift Frequency 35 MHz 

■ Power Dissipation 360 mW 
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DM54166/DM74166 



DM54166/DM74166 


absolute maximum ratings (Note d 

operating conditions 







MIN 

MAX UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 
5 5V 
5.5V 

-65° C to +150°C 
300° C 

Supply Voltage (Vcc) 
DM54166 
DM74166 
Temperature (T A ) 
DM54166 
DM74166 


4.5 5.5 V 

4 75 5 25 V 

-55 +125 °C 

0 70 °C 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 


2 



V 

Logical "0" Input Voltage 

V cc = Min 




0 8 

V 

Logical "1" Output Voltage 

Vqc = Min 
V,h =2V 

Iqut — 800 M A 
V IL = 0 8V 

24 



V 

Logical "0" Output Voltage 

Vqc ~ Min 
V, H =2V 

Iqut = 10 
V| L = 0 8V 



04 

V 

Logical "1" Input Current 

Vcc = Max 

V IN =2 4V 



40 

mA 

Input Current at Max Input Voltage 

Vqq = Max 

V 1N =5 5V 



1 

mA 

Logical ''O'' Input Current 

V cc = Max 

V IN = 0 4V 

-1 6 



mA 

Output Short Circuit Current 
(Note 3) 

V cc = Max 


-20 

-18 


-55 

-57 

< < 
E E 

Supply Current 

Vqq ” Max 




104 

116 

mA 

Input Clamp Voltage 

V cc - Min 

l, N =-12 mA 

-1 5 



V 

Propagation Delay to a Logical ''O'' from 
Clear to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L ^ 50 pF, R l = 40012 



35 

ns 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

V cc ^ 5 0V 
T a = 25° C 

C u =50 pF, R l = 40012 



30 

ns 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

V cc - 5 0V 
T a = 25° C 

C L = 50 pF, R L = 40012 



26 

ns 

Maximum Clock Frequency 

V cc = 5 0V 
T a = 25° C 


25 

35 


MHz 

Minimum Clock and Clear Pulse Width 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Data Setup Time 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Mode Control Setup Time t SETUP 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

30 



ns 

Hold Time at Any Input, t HOLD 

V cc = 5 0V 

T a = 25°C, C u = 50 pF 

0 



ns 

Note 1: "Absolute Maximum Ratings” are those values beyond which the safety 
Except for "Operating Temperature Range" they are not meant to imply that the 
limits. The table of "Electrical Characteristics" provides conditions for actual device 
Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C 
and across the 0°C to +70°C range for the DM74166. All typicals are given for Vqc = 
Note 3: Only one output at a time should be shorted. 

of the device cannot be guaranteed, 
devices should be operated at these 
operation. 

temperature range for the DM54166 
5.0V and T A = 25° C. 
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[jflg Series 54/74 


DM54174/DM74174(SN54174/SN74174), 
D M 54175/ DM74175 ( S N 54175 /S N74175 ) 
hex/quad D-type flip-flops with clear 


general description 

These monolithic, positive edge triggered flip- 
flops utilize TTL circuitry to implement D-type 
flip-flop logic. All have a direct clear input, and 
the DM541 75/DM741 75 feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup 
time requirements is transferred to the Q outputs 
on the positive going edge of the clock pulse. 
Clock triggering occurs at a particular voltage 
level and is not directly related to the transition 
time of the positive going pulse. When the clock 
input is at either the high or low level, the D input 
signal has no effect at the output. 

These circuits are fully compatible for use with 
most TTL or DTL circuits. A full fan out to 10 
normalized series 54/74 loads is available from 
each output at low logic levels, and to 20 loads 
at high logic levels to facilitate connection of 
unused inputs to used inputs. Maximum clock 
frequency is typically 35 MHz, with a typical 
power dissipation of 38 mW per flip-flop. 


The DM54174 and DM54175 are characterized 
for operation over the full military temperature 
range of -55°C to +125°C. The DM74174 and 
DM74175 are characterized for operation from 
0°C to +70°C. 

features 

■ DM541 74/DM741 74 contain six flip-flops with 
single-rail outputs 

■ DM541 75/DM741 75 contain four flip-flops with 
double-rail outputs 

■ Buffered clock and direct clear inputs 
« Individual data input to each flip-flop 

applications 

■ Buffer/storage registers 

■ Shift registers 

■ Pattern generators 


connection diagrams 


DM54174/DM74174 


DM541 75/DM74175 


Dual-In-Line and Flat Package 


Dual -In-Line and Flat Package 



Vcc 4Q 45 40 30 35 3Q CLOCK 
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TOP VIEW 
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D M 54174/ DM74174 , DM 54175/ DM74175 



DM 54174/ DM74174 , D M 54175/ DM74175 


absolute maximum ratings (Note i) operating conditions 





MIN MAX UNITS 

Supply Voltage, Vcc (Note 4) 

7.0V Supply Voltage (Vqq) 



Input Voltage (Note 4) 

5.5V DM54174, DM54175 4.5 5.5 

V 

Output Voltage 

5.5V DM74174, DM74175 4.75 5.25 V 

Storage Temperature Range -65°C to +150°C T am norat..r 0 /t \ 




Lead Temperature (Soldering, 10 seconds) 

300 0 DM54174, DM54175 -55 +125 °C 


DM74174, DM74175 C 

+70 

°C 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

High Level Input Voltage (V !H ) 


2.0 



V 

Low Level Input Voltage (V )L ) 




0.8 

V 

Input Clamp Voltage ( V, ) 

V cc = Mm, 1, =-12 mA 



-1.5 

V 

High Level Output Voltage (V Q h) 

V cc = Min, V, H = 2.0V 

2.4 



V 


V IL = 0.8V, l OH = ~800jLiA 





Low Level Output Voltage (V G l) 

V cc = Mm, V| H = 2.0 V 



0.4 

V 


V IL =0.8V, Iql = 16 mA 





Input Current at Maximum Input 

V cc = Max, V, = 5.5V 



1.0 

mA 

Voltage ( 1 , ) 






High Level Input Current (l )H ) 

V cc = Max, V, = 2.4V 



40 

ma 

Low Level Input Current (l| L ) 

V cc = Max, V, = 0.4V 



-1.6 

mA 

Input Clock Frequency (("clock) 


0 


30 

MHz 

Width of Clock or Clear Pulse (t w ) 


20 



ns 

(See waveforms) 






Setup Time (t SETUP ) (See waveforms) 






Data Input 


20 



ns 

Clear Inactive State 


30 



ns 

Data Hold Time (t H oLD ) 


0 



ns 

(See waveforms) 






Short Circuit Output Current (los) 






(Note 3) 






DM54174, DM54175 

V cc = Max 

-20 


-57 

mA 

DM74174, DM74175 

V cc = Max 

-18 


-57 

mA 

Supply Current (Ice) 






DM541 74/DM741 74 

V C c = Max (Note 2) 


45 

65 

mA 

DM541 7 5/DM 74 175 

V cc = Max (Note 2) 


30 

45 

mA 

Maximum Input Clock Frequency 

R l = 400ft, C L = 50 pF 

30 

40 


MHz 

((max) 

(See Figures 1 and 2) 





Propagation Delay Time, Low to 

R l = 400ft, C L = 50 pF 


14 

25 

ns 

High Level Output from Clear (t PLH ) 

(See ac test circuit) 





DM54175/DM741 75 only 






Propagation Delay Time, High to 

R l = 400ft, C L = 50 pF 


20 

30 

ns 

Low Level Output from Clear (t PH L ) 

(See ac test circuit) 





Propagation Delay Time, Low to 

R l = 400ft, C L = 50 pF 


14 

25 

ns 

High Level Output from Clock (t PLH ) 

(See ac test circuit) 





Propagation Delay Time, High to 

R L = 400ft, C L = 50 pF 


' 17 

25 

ns 

Low Level Output from Clock (t PH L ) 

(See ac test circuit) 





Note 1: "Absolute Maximum Ratings" are 

those values beyond which the safety of the device cannot be guaranteed. Except 1 

for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 

table of "Electrical Characteristics" provides conditions for actual device operation. 




Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54174 

and DM54175 and across the 0°C to +70° C range for the DM74174 and DM74175. All typicals are given for Vrr = 5.0V and 

Ta “ 25° C. 






Note 3: Note more than one output should be shorted at a time. 





Note 4: Voltage values are with respect to network ground terminal. 





Note 5: With all outputs open and 4.5V applied to all data and clear inputs. Ice is measured after the momentary ground. 

then 4.5V, is applied to clock. 





1 
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truth table (each flip-flop) 


INPUTS | 

OUTPUTS | 

CLEAR 

CLOCK 

D 

Q 

Q* 

L 

X 

X 

L 

H 

H 

t 

H 

H 

L 

H 

t 

L 

L 

H 

H 

L 

X 

Qo 

Qo 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

t = transition from low to high level 
Q 0 = the level of Q before the indicated steady-state 
input conditions were established 
* DM541 75/DM741 75 only 


block diagrams 


DM541 74/DM741 74 



DM541 75/DM741 75 
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DM 54180/ DM74180 


Series 54/74 


D M 54180/ DM74180(SI\I54180/SI\I74180) 
8-bit odd/even parity generator/checker 


general description 

The DM541 80/DM741 80 can both generate and 
check parity on eight bits of information. Separate 
inputs are provided which perform a two-fold pur- 
pose. They can be used to gate the outputs to a 
known state regardless of the conditions on the 
data inputs; and in addition they can be used for 
convenient expansion of longer words. 


features 


Typical propagation delay 


Typical power dissipation 


Ease of expansion 


logic diagram 



connection diagram 


Dual-in-Line and Flat Package 


truth table 


i i i i i 



NUMBER OF BIT "V'S 
AT DATA INPUTS 








absolute maximum ratings (Note i) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7V Supply Voltage (Vcc) 




Input Voltage 

5.5V DM54180 

4.5 

5.5 

V 

Storage Temperature Range 

-65° C to +150°C DM74180 

4.75 

5.25 

V 

Lead Temperature (Soldering, 10 sec) 

300° C Temperature (T/\) 






DM54180 

-55 

+125 

°c 


DM74180 


0 

70 

°c 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 


MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Mm 

2 0 



V 

Logical "0" Input Voltage 

V C c = Min 



08 

V 

Logical "1" Output Voltage 

Vcc = Min Iout = -800 /uA 

2.4 



V 

Logical “0" Output Voltage 

Vcc = Min Iout ~ 15 mA 



04 

V 

Logical "1" Input Current 

V C c = Max 





At Each 

V IN = 2 4V 



40 

AtA 

Data Inputs (A to H) 

V in =5 5V 



1 0 

mA 

At Even or Odd Input 

V in = 2 4V 



80 

MA 


V IN = 5 5V 



1.0 

mA 

Logical ''O'' Input Current 
At Each 

Data Inputs (A to H) 

At Even or Odd Input 

V cc = Max V in = 0 4V 



-1 6 
-3.2 

mA 

Output Short Circuit Current DM54180 
(Note 3) DM74180 

V cc = Max Vqut = 0V 

-20 

-18 


-55 

-57 

mA 

Supply Current DM54180 

(Each Device) DM74180 

Vcc = Max 


36.6 
36 6 

49 

56 

mA 

Input Diode 
Clamp Voltage 

\, .. *iN = ~12 mA 

V cc -Mm T A = 25° C 



-1 5 

V 

Parameter 






From Input To Output 






tpd1 Data Even 

tpdO 

tpd1 Data Odd 

tpdO 

Vrr = 5 0V 

Odd Input Grounded cc 

Ia " 25 L 


40 

45 

32 

25 

60 

68 

48 

38 

ns 

ns 

ns 

ns 

tpd1 Data Even 

tpdO 

* pd1 Data Odd 

ipdO 

Even Input Grounded 


32 

25 

40 

45 

48 

38 

60 

68 

ns 

ns 

ns 

ns 

t pd1 Even or Odd Even or Odd 



13 

20 

ns 

tpdo Even or Odd Even or Odd 



8 

10 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 

of "Electrical Characteristics" provides conditions for actual device operation. 





Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54180, ! 

and across the 0°C to 70° C range for the DM74180. All typicals are given for Vcc = 5.0V and T/\ 

= 25° C. 


Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM54181/DM74181(SN54181/SN74181) arithmetic logic unit 


general description 

The DM541 81 /DM741 81 (SN54181/SN74181) is 
a high-speed arithmetic logic unit (ALU)/function 
generator that has a complexity of 75 equivalent 
gates on a monolithic chip. This circuit performs 
16 binary arithmetic operations on two 4-bit words 
as shown in the function table. These operations 
are selected by the four function-select lines (S 0 , 
S 1f S 2f S3) and include addition, subtraction, 
decrement, and straight transfer. When performing 
arithmetic manipulations, the internal carries must 
be enabled by applying a low-level voltage to the 
mode control input (M). A full carry look-ahead 
scheme is made available in the device for fast, 
simultaneous carry generation with a group carry 
propagate (P) and carry generate (5) for the four 
bits in the package. 

High speed arithmetic operations can be per- 
formed for up to N-bit words when the DM54181/ 
DM74181 is used in conjunction with the 
DM541 82/DM741 82. 

For example, the typical addition time for the 
DM54181/DM74181 is 24 ns for four bits. When 
expanding to 16-bit addition with the DM54182/ 
DM74182, only 13 ns further delay is added so 
that the total addition time is 37 ns, or 2.3 ns per 
bit. One DM541 82/DM741 82 is needed for every 
16 bits (four DM54181/DM74181 circuits). 

If high speed is not of importance, a ripple-carry 
input (C n ) and a ripple-carry output (C n+4 ) are 
available. However, the ripple-carry delay has also 
been minimized so that arithmetic manipulations 


for small word lengths can be performed without 
external circuitry. The typical delay for the ripple 
carry is 12 ns for four bits. With a typical addition 
time of 24 ns for four bits, addition of two 8-bit 
words is accomplished typically in 36 ns when 
employing the ripple carry. 

The DM54181 and DM54182 are characterized for 
operation over the full military temperature range 
of -55°C to 125°C; the DM74181 and DM74182 
are chai acterized for operation from 0°C to 70°C. 

features 

■ Full look-ahead for high-speed operations on 
long words 

■ Input clamping diodes minimize transmission- 
line effects 

■ Darlington outputs reduce turn-off time 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

Exclusive-OR 

Comparator 

AND, NAND, OR, NOR 
plus ten other logical operations 

■ 24 ns typical add time for four bits 

■ 12 ns typical carry time for four bits 


connection diagram and table 


Dual-In-Line Package 

INPUTS OUTPUTS 



DESIGNATION 

PIN NOS. 

FUNCTION 

DESIGNATION 

PIN NOS. 

FUNCTION 

Aa.Aj.AvAo 

19,21,23,2 

Word A Inputs 

A=B 

14 

Comparator Output 

B3,B2,Bi,B 0 

18, 20, 22 1 

Word B Inputs 

P 

15 

Carry Propagate 
Output 

s 3 .s 2l s,.s 0 

3, 4, 5, 6 

Function-Select 

Inputs 

C n +4 

16 

Carry Output 

Cn 

7 

Carry Input 

G 

17 

Carry Generate 
Output 

M 

8 

Mode Control 
Input 

Vcc 

24 

Supply Voltage 

F3.Fj.FlFo 

13, 11, 10,9 

Function-Outputs 

GND 

12 

GROUND 


TOP VIEW 
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absolute maximum 

ratings (Notei) 





Supply Voltage 


7V 





Input Voltage 


5 5V 





Output Voltage 


5 5V 





Operating Temperature Range DM54181 

-55°C to 125°C 





DM74181 

0°C to 70°C 





Storage Temperature Range 


-65°C to 1 50° C 





Lead Temperature (Soldering, 10 sec) 


300°C 





electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 




UNITS 

Logical ”1" Input Voltage 

DM54181 

V cc = 4 5 V 


2 



v 

DM74181 

V cc = 4 75V 






Logical "0" Input Voltage 

DM54181 

V cc = 4 5V 




08 

v 

DM74181 

DM54181 

V cc 55 4 75V 
V cc = 4 5V 

V, H = 2V, V, L = 0 8V 




Logical "1” Output Voltage 



DM74181 

V CC = 4 75V 

Iout = -800 [x A 

24 



V 

Logical "0” Output Voltage 

DM54181 

V cc = 4 5V 

V,h = 2V, V il = 0 8V 



04 

V 

DM74181 

V cc = 4 75V 

Iout = 16 mA 



Logical "1" Input Current 

DM54181 

V cc = 5 5V 




40 

juA 

(Mode Input) 

DM74181 

V cc = 5 25V 




Logical "V Input Current 

DM54181 

V cc = 5 5V 




120 

ma 

(Any A or B Input) 

DM74181 

V cc = 5 25V 

V| N - 2 4V 





Logical "1" Input Current 

DM54181 

V cc = 5 5V 




160 

A/A 

(Any S Input) 

DM74181 

V cc = 5 25V 




Logical "1" Input Current 

DM54181 

V cc = 5 5V 




200 

ma 

(Carry Input) 

DM74181 

V cc = 5 25V 




Logical "1" Input Current 

DM54181 

V cc = 5 5V 

V IN = 5 5V 



1 

mA 

(Any Input) 

DM74181 

V cc = 5 25V 




Logical "0” Input Current 

DM54181 

V cc = 5 5V 




-1 6 

mA 

(Mode Input) 

DM74181 

V cc = 5 25V 




Logical "0" Input Current 

DM54181 

V CC = 5.5 V 



-3 

-4 8 

mA 

(Any A or B Input) 

DM74181 

V cc = 5 25V 

V IN = 0 4V 





Logical "0” Input Current 

DM54181 

V cc = 5 5V 


-3 9 

-6 4 

mA 

(Any S Input) 

DM74181 

V cc = 5 25V 



Logical "0" Input Current 

DM54181 

V cc = 5 5V 



-4 8 

8 

mA 

(Carry Input) 

DM74181 

V cc = 5 25V 




Output Short Circuit Current 

DM54181 

V cc = 5 5V 

< 

o 

c 

H 

O 

< 

-20 

-18 


-55 

-57 

mA 

(Note 3) 

DM74181 

V CC = 5 25V 


Supply Current - (GND All 

DM54181 

V cc = 5 5V 



88 

127 

mA 

B s &C n , Other Inputs HIGH) 

DM74181 

V cc = 5 25V 



88 

140 

mA 

GND All A s , B s &C n , 

DM54181 

V cc = 5 5V 



92 

135 

mA 

Other Inputs HIGH 

DM74181 

V cc = 5 25V 



92 

150 

mA 

Input Clamp Voltage 

DM54181 

V cc =)4 5V 

1 1 ivj — 12 m A 


1 

-1 5 

V 

DM74181 

V cc = 4 75V 




Propagation Delay to a Logical 

"0" from 

V cc = 5 0V 

Diff Mode (Note 4) 


14 

19 

ns 

C n to C n+ 4, t pd g 


T a = 25°C 





Propagation Delay to a Logical "1" from 

V cc ^ 5 0V 

Diff Mode 


9 

18 

ns 

C n tO C n + 4 , t pc (i 


T a = 25°C 





Propagation Delay to a Logical 

"0" from 

V cc = 5 0V 

Diff Mode 


13 

18 

ns 

C n to Any F, t pd0 


T a = 25° C 



Propagation Delay to a Logical 

“1” from 

V cc = 5 0V 

Diff Mode 


11 

19 

ns 

C n to Any F, t pd1 


T a = 25 C 






Propagation Delay to a Logical 

"0" from 

V cc = 5 0V 

Diff Mode 


15 

25 

ns 

Any A or B to G, t pd0 


T a = 25° C 





Propagation Delay to a Logical 

"1” from 

V cc = 5 0V 

Diff Mode 


12 

25 

ns 

Any A or B to G, t pd1 


T a = 25° C 





Propagation Delay to a Logical 

"0" from 

V cc = 5 0V 

Diff Mode 


17 

25 

ns 

Any A or B to P, t pd0 


T a = 25 °C 





Propagation Delay to a Logical 
Any A or B to P, t pd1 

"1" from 

V CC = 5 0V 
T a = 25° C 

Diff Mode 


11 

25 

ns 

Propagation Delay to a Logical 

"0" from 

V cc = 5 0V 

Diff Mode 


14 

34 

ns 

Any A or B to F, t pd0 


T a = 25 C 
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electrical characteristics (cont.) 

PARAMETER 

CONDITIONS 

MIN 

m§ 

MAX 

UNITS 

Propagation Delay to a Logical "1" from 
Any A or B to F, t pd1 

V cc = 5V 
T A = 25°C 

Diff Mode 


14 

48 

ns 

Propagation Delay to a Logical "0” from 
Any A or B to Any F, t pd0 

V cc = 5V 
T a = 25°C 

Logic Mode M = 4 5V 
(Note 5) 


14 

34 

ns 

Propagation Delay to a Logical "1" from 
Any A to B to Any F, t pd1 

V cc = 5V 
T a = 25°C 

Logic Mode M = 4 5V 


16 

48 

ns 

Propagation Delay to a Logical "1" from 
Any A to B to A=B, t pd0 

V cc = 5V 
T a = 25° C 

Diff Mode 


26 

48 

ns 

Propagation Delay to a Logical "0” from 
Any A or B to A=B, t pd1 

V cc = 5V 
T a = 25°C 

Diff Mode 


25 

50 

ns 

Propagation Delay to a Logical "0” from 
C n to C n+ 4, t pd Q 

V cc = 5V 
T a = 25° C 

Sum Mode 
(Note 6) 


14 

19 

ns 

Propagation Delay to a Logical "1" from 
Cn tO C n +4, t pd -) 

V cc = 5V 
T a * 25°C 

Sum Mode 


9 

18 

ns 

Propagation Delay to a Logical "0" from 
C n to Any F, t pd0 

V cc = 5V 
T a = 25°C 

Sum Mode 


13 

18 

ns 

Propagation Delay to a Logical "1" from 
C n to Any F, t pd1 

V cc = 5V 
T a = 25°C 

Sum Mode 


12 

19 

ns 

Propagation Delay to a Logical "0" from 
Any A or B to G, t pd0 

V cc = 5V 
T a = 25°C 

Sum Mode 


16 

19 

ns 

Propagation Delay to a Logical "1" from 
Any A or B to G, t pd1 

V cc = 5V 

T a = 25°C 

Sum Mode 


13 

19 

ns 

Propagation Delay to a Logical "0" from 
Any A or B to P, t pd0 

V cc = 5V 
T a = 25° C 

Sum Mode 


17 

25 

ns 

Propagation Delay to a Logical “I” from 
Any A or B to P, t pd1 

V cc = 5V 
T a = 25° C 

Sum Mode 


12 

19 

ns 

Propagation Delay to a Logical "0" from 
Any A to B to Any F, t pd0 

V cc = 5V 
T a = 25°C 

Sum Mode 


15 

32 

ns 

Propagation Delay to a Logical "1" from 
Any A or B to Any F, t pd1 

V cc = 5V 
T a = 25°C 

Sum Mode 


14 

42 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54181 
and across the 0°C to 70°C range for the DM74181. All typicals are given for Vqq = 5.0V and T/\ = 25° C. 

Note 3: Only one output at a time should be shorted. 

Note 4: Diff Mode- S-j = S 2 = 4.5V, S 0 = S 3 = M = 0V. 

Note 5: Logic Mode: S-| = S 2 = M = 4.5V, Sq = S 3 = OV. 

Note 6: Sum Mode: S 0 = S3 = 4.5V, S 1 = S 2 = M = OV. 

truth table 


TABLE OF ARITHMETIC OPERATIONS 


FUNCTION 
SELECT 
S3 S2 SI SO 

OUTPUT FUNCTION 

LOW LEVELS ACTIVE 

HIGH LEVELS ACTIVE 

L 

L 

L 

L 

F = A minus 1 

F = A 

L 

L 

L 

H 

F = AB minus 1 

F = A+B 

L 

L 

H 

L 

F = AB minus 1 

F = A+B 

L 

L 

H 

H 

F = minus 1 (2's complement) 

F= minus 1 (2's complement) 

L 

H 

L 

L 

F = A plus [A+B] 

F = A plus AB 

L 

H 

L 

H 

F = AB plus [A+B] 

F = [A+B] plus AB 

L 

H 

H 

L 

F = A minus B minus 1 

F = A minus B minus 1 

L 

H 

H 

H 

F = A+B 

F = AB minus 1 

H 

L 

L 

L 

F = A plus [A+B] 

F = A plus AB 

H 

L 

L 

H 

F = A plus B 

F = A plus B 

H 

L 

H 

L 

F = AB plus [A+B] 

F = [A+B] plus AB 

H 

L 

H 

H 

F = A+B 

F = AB minus 1 

H 

H 

L 

L 

F = A plus A* 

F = A plus A* 

H 

H 

L 

H 

F = AB plus A 

F = [A+B] plus A 

H 

H 

H 

L 

F = AB plus A 

F = [A+B] plus A 

H 

H 

H 

H 

F = A 

F = A minus 1 


With mode control (M) and C n low 

^Each bit is shifted to the next more significant position 
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mode of operation 


The DM54181/DM74181 has been designed to not 
only incorporate all of the designer's requirements 
for arithmetic operations, but also to provide 16 
possible functions of two Boolean variables with- 
out the use of external circuitry. These logic func- 
tions are selected by use of the four function-select 
inputs (S 0 , Si, S 2 , S 3 ) with the mode control 
input (M) at a high level to disable the internal 
carry. The 16 logic functions are detailed in the 
function table and include exclusive-OR, NAND, 
AND, NOR, and OR functions. 

The DM541 81 /DM 74 181 is designed with a Dar- 
lington output configuration (54H/74H type) to 
reduce the high-logic-level output impedance and 
thereby improve the turn-off propagation delay 
time. All outputs are rated at a normalized fan- 
out of ten at the low logic level and increased to a 
fan-out of 20 at the high logic level. The increased 
high-logic-level fan-out allows the system designer 
more freedom in tying unused inputs to driven 
inputs. 

The DM54181/DM74181 will accommodate active- 
high or active-low data if the input carry and out- 
put carry are reinterpreted. 


Active-high data: No input carry, C n = 1 
(HIGH logic level) 

No output carry, C n+4 = 1 
(HIGH logic level) 


Active-low data: No input carry, C n = 0 
(HIGH logic level) 

No output carry, C n+4 = 0 
(HIGH logic level) 

Subtraction is accomplished by 1's complement 
addition where the 1's complement of the sub- 
trahend is generated internally. The resultant out- 
put is A— B— 1 which requires an end-around or 
forced carry to provide A-B. 

The DM54181/DM74181 can also be utilized as a 
comparator. The A = B output is internally de- 
coded from the function outputs (F 0 , F 2 , F 3 ) 

so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high- 
level state to indicate equality (A = B). The device 
should be in the subtract mode when performing 
this comparison. The A= B output isopen-collector 
so that it can be wire- AND connected to give a 
comparison for more than four bits. The carry 
output (C n+4 ) can also be used to supply relative 
magnitude information. Again, the ALU should 
be placed in the subtract mode by placing the 
control lines at LHHL. 

Active-high data: C n+4 = 1 (HIGH logic level) 

A > B 

C n+4 =0 (LOW logic level) 

A < B 

Active-low data: C n+4 = 1 (LOW logic level) 

A > B 

C n+4 = 0 (HIGH logic level) 

A < B 


truth table (cont.) 


TABLE OF LOGIC FUNCTIONS 


FUNCTION 

OUTPUT FUNCTION 1 


SELECT 




S3 

S2 

SI 

SO 

NEGATIVE LOGIC 

POSITIVE LOGIC 

L 

L 

L 

L 

F = A 

F = A 

L 

L 

L 

H 

F = AB 

F = A+B 

L 

L 

H 

L 

F = A+B 

F = AB 

L 

L 

H 

H 

F = Logical 1 

F = Logical 0 

L 

H 

L 

L 

F = A+B 

F = AB 

L 

H 

L 

H 

F = B 

F = B 

L 

H 

H 

L 

F = A®B 

F = A®B 

L 

H 

H 

H 

F = A+B 

F = AB 

H 

L 

L 

L 

F - AB 

F = A+B 

H 

L 

L 

H 

F = A®B 

F = A®B 

H 

L 

H 

L 

F = B 

F » B 

H 

L 

H 

H 

F = A+B 

F = AB 

H 

H 

L 

L 

F = Logical 0 

F = Logical 1 

H 

H 

L 

H 

F = AB 

F = A+B 

H 

H 

H 

L 

F = AB 

F = A+B 

H 

H 

H 

H 

F = A 

F = A 


With mode control (M) HIGH 
For positive logic logical 1 = 
logical 0 = 
For negative logic logical 1 = 
logical 0 = 


C n irrelevant 
HIGH Voltage 
LOW Voltage 
LOW Voltage 
HIGH Voltage 
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switching parameter measurement information 

DIF? MODE TEST TABLE 

FUNCTION INPUTS SI = S2 = 4.5V, SO = S3 - M = OV 



PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 


APPLY 

4.5V 

APPLY 

GND 

APPLY 

4.5V 

APPLY 

GND 

l PLH 

tPHL 

A 


D 

Remaining 

A 

Remaining 
B, C n 

Any F 


B 




Remaining 
B, C n 

Any F 

■HU 

A 





P 

m 

B 

A 


| 


P 

t PHL 

*PLH 

A 

B 

None 

None 

Remaining 
A and B, C n 

G 

t PLH 

t PHL 

B 

None 

A 

None 

Remaining 
A and B C n 

G 

tPLH 

*PHL 

A 

None 

B 

Remaining 

A 

Remaining 
B, C n 

A = B 

*PLH 

tPHL 

B 

A 

None 

Remaining 

A 

Remaining 
B, C n 

A = B 

t PLH 

l PHL 

c n 

None 

None 

All 

A and B 

None 

C n +4 


SUM MODE TEST TABLE 

FUNCTION INPUTS SO = S3 = 4.5V, SI = S2 = M = OV 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

APPLY 

4.5V 

APPLY 

GND 

APPLY 

4.5V 

APPLY 

GND 


A 

B 


Remaining 
A and B 

Cn 

Any F 



A 

KZ3I 

Remaining 
A and B 

Cn 

_ 

Any F 


A 

B 

None 

None 

Remaining 
A and B, 

P 

H 

B 

m 


None 

Remaining 
A and B, C n 

P 

wmm 

A 


B 

Remaining 

B 

Remaining 
A. C n 

G 


B 


A 

Remaining 

B 

Remaining 
A, C n 

G 



m 


M 

All 

B 



LOGIC MODE TEST TABLE 
FUNCTION INPUTS. SI = S2 = M = 4 5V, SO = S3 = OV 



PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 


APPLY 
4 5V 

APPLY 

GND 

APPLY 

4.5V 

APPLY 

GND 

l PLH 

l PHL 

A 

None 

B 

None 

Remaining 
A and B, C n 

Any F 

l PLH 

tPHL 

B 

None 

A 

None 

Remaining 
A and B, C n 

Any F 
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XIS Series 54/74 

DM54182/DM74182(SN54182/SN74182) 
look-ahead carry generator 


general description 

The DM54182/DM74182 (SN54182/SN74182) is 
a high-speed, look-ahead carry generator capable of 
anticipating a carry across four binary adders or 
group of adders. It is cascadable to perform full 
look-ahead across n-bit adders, with only 13 ns 
delay for each level of look-ahead. Carry, generate- 
carry, and propagate-carry functions are provided 
as enumerated in the pin designation table. 

High speed arithmetic operations can be performed 
for up to N-bit words when the DM54181/ 
DM74181 is used in conjunction with the 
DM54182/DM74182. 

For example, the typical addition time for the 
DM54181/DM74181 is 24 ns for four bits. When 
expanding to 16-bit addition with the DM54182/ 
DM74182, only 13 ns further delay is added so 
that the total addition time is 37 ns, or 2.3 ns 
per bit. One DM54182/DM74182 is needed for 
every 16 bits (four DM54181/DM74181 circuits). 

Carry inputs and outputs of the DM54181/ 
DM74181 are in their true form and the carry 


propagate (P) and carry generate (G) are in negated 
form; therefore, the carry (input, outputs, gener- 
ate, and propagate) functions of the look-ahead cir- 
cuit are implemented in the compatible forms. Re- 
interpretations of carry functions at the DM54181/ 
DM74181 are also applicable and compatible with 
the look-ahead package. Logic equations are: 

C n +x = Go + PoCn 

C n +y = Gl + P-|Go + Pl^O^n 

C n+z = G2 + P2G 1 +P 2 P 1 Go + P2PlPoCn 

G = G 3 + P 3 G 2 + P 3 P 2 G 1 + P 3 P 2 P 1 G 0 

p = P3P2P1P0 

Inputs of the DM541 82/DM741 82 are diode- 
clamped to minimize transmission-line effects, and 
Darlington outputs are employed to improve turn- 
off times and reduce propagation delay times. 
Typically, the average carry time is 13 ns, and 
power dissipation is typically 180 mW or 11 mW 
per gate. 


logic diagram 


connection diagram and table 



Dual-ln-Line Package 

INPUTS OUTPUTS 



INPUTS OUTPUTS 


TOP VIEW 


DM54182/DM74182 
PIN DESIGNATIONS 


DESIGNATION 


FUNCTION 


DESIGNATION 


FUNCTION 


G0.G1.G2.G3 

P0.P1.P2.P3 


C„ tx .C n+y 

c„« 


3, 1, 14,5 

4, 2, 15,6 


Active LOW 
Carry Generate Inputs 
Active LOW 
Carry Propagate Inputs 
Carry Input 
Carry Outputs 


V cc 

GND 


Active LOW 
Carry Generate Output 
Active LOW 
Carry Propagate Output 
Supply Voltage 
GROUND 
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absolute maximum ratings (Notei) 




Supply Voltage 
Input Voltage 
Output Voltage 

Operating Temperature Range DM54182 
DM74182 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 
5.5 V 
5 5V 

-55°C to 125°C 
0°C to 70°C 
-65° C to 150°C 
300°C 




electrical characteristics (Note 2) 




| PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM54182 

V cc = 4 5V 






DM74182 

V cc = 4 75V 


20 




Logical "0" Input Voltage 

DM54182 

V cc = 4 5V 




08 


DM74182 

V cc = 4 75V 




‘ 

Logical "1" Output Voltage 

DM54182 

V cc = 4 5V 

l 0 = -800 /l/A 

24 




DM74182 

V cc = 4 75V 




Logical “0" Output Voltage 

DM54182 

V cc = 4 5V 

lo = 16 mA 





DM74182 

V cc = 4 75V 



0.4 


Logical "1” Input Current 

DM54182 

V C c = 5 5V 

V IN = 2 4V 




ma 

(C n Input) 

DM74182 

V cc = 5 25V 



80 

Logical "1" Input Current 

DM54182 

V cc = 5 5V 

V| N = 2 4V 




U A 

(P 3 Input) 

DM74182 

V cc = 5 25V 



120 

Logical ”1" Input Current 

DM54182 

V cc = 5 5V 

V | N = 2 4V 



160 

H A 

(P 2 Input) 

DM74182 

V cc =- 5 25V 



Logical "1" Input Current 

DM54182 

V cc = 5 5V 

V ,n = 2 4V 



200 

mA 

(P 0 , p i. or G 3 Input) 

DM74182 

V cc = 5 25V 



Logical "1" Input Current 

DM54182 

V cc = 5 5V 

V,n = 2 4V 




m a 

(G 0 or G 2 Input) 

DM74182 

V cc = 5 25V 



360 

Logical "1" Input Current 

DM54182 

V cc = 5 5V 

V| N = 2 4V 




H A 

(G 1 Input) 

DM74182 

V cc = 5 25V 



400 

Logical “1" Input Current 

DM54182 

V cc = 5 5V 

V| N = 5 5V ' 




mA 

(Any Input) 

DM74182 

V cc = 5 25V 



1 

Logical "0" Input Current 

DM54182 

V cc = 5 5V > 




-3 2 

mA 

(C n Input) 

DM74182 

V cc = 5 25.V 




Logical "0" Input Current 

DM54182 

V cc = 5 5V 




-4 8 

mA 

(P 3 Input) 

DM74182 

V cc = 5 25V 




Logical "0" Input Current 

DM54182 

V cc = 5 5V 




-6 4 

mA 

mA 

(P 2 Input) 

Logical "0" Input Current 

DM74182 

DM54182 

V cc = 5 25V 
V cc = 5 5V 

> V IN = 0 4V 



<P 0 , Pt or G 3 Input) 

DM74182 

V cc = 5 25V 





Logical "0" Input Current 

DM54182 

V cc = 5 5V 




-14 4 

mA 

(G 0 or G 2 Inputs) 

DM74182 

V cc = 5 25V 




Logical "0" Input Current 

DM54182 

V cc = 5 5V 




-16 

mA 

(G-, Input) 

DM74182 

V cc = 5 25V J 




Output Short Circuit Current 

DM54182 

V cc = 5 5V 


-40 


-100 

mA 

(Note 3) 

DM74182 

V cc = 5 25V 



Supply Current - All 

DM54182 

V cc = 5 5V 



27 


mA 

Outputs HIGH 

DM74182 

V cc = 5 25V 




Supply Current All 

DM54182 

V cc = 5 5V 



45 

65 

mA 

Outputs LOW 

DM74182 

V cc = 5 25V 



45 

72 

Propagation Delay to a Logical "0" from 
Carry Input to Carry Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


14 

22 

ns 

Propagation Delay to a Logical "0" from 
Carry Propagate Inputs (P 3 ) to Carry 
Generate (G) & Carry Propagate (P) 
Outputs, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


11 

22 

ns 

Propagation Delay to a Logical "1” from 
Carry Input to Carry Outputs, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


11 

17 

ns 

Propagation Delay to a Logical "1" from 
Carry Propagate Inputs (P s ) to Carry 
Generate (G) & (P) Propagate, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R L = 400ft 


10 

17 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM54182 
and across the 0°C to +70°C range for the DM74182. All typicals are given for Vqq = 5 0V and T/\ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM54182/DM74182 



DM 54184/ DM74184, 
DM 5418 5 A/ DM7418 5 A 



Series 54/74 


DM 54184/ DM 74184 (SN54184/SN74184) 
BCD-to-binary converter 

DM54185 A/DM74185A(SN54185A/SN74185A) 
binary -to-BCD converter 


general description 

Both of these converters are mask options of the 
DM5488/DM7488 256-bit Read-Only Memories. 
In normal operation the least significant bit by- 
passes the converter since in all cases the binary 
and BCD LSB's are the same. Thus each device 
performs a 6-bit conversion. 


When the enable input is taken to the logic “1” 
level all outputs go high. In addition, the unused 
states of the DM541 84/DM 74 184 and the unused 
outputs of the DM541 85A/DM74185A are pro- 
grammed to be logical "1"'s. 


connection diagram Dual-1 n-Line and Flat Package 

BINARY SELECT 

ENABLE * ' OUTPUT 



TOP VIEW 


truth tables 


DM541 84/DM74184 
BCD-to-Binary Converter 



H = high level, L = low level, X = irrelevant 

Note A Input conditions other than those shown produce high at 

outputs Y 1 through Y5 

Note B Outputs Y6, Y7, and Y8 are not used for BCD-to-binary 
conversion 


DM541 85A/DM741 85 A 
Binary-to-BCD Converter 



INPUTS 

OUTPUTS ! 

WORDS 

BINARY SELECT 

ENABLE 










E 

D 

C 

B 

A 

G 

Y8 

Y7 

Y6 

Y5 

Y4 

Y3 

Y2 

Y1 

;B99H 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

B1 

L 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

H 

S) 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

H 

L 

■m 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

H 

H 

8-9 

n 

D 


B 

H 





n 

m 

B 


H 

10-11 

n 

n 



19 




n 

n 

B 

19 


H 

12-13 

n 

B 


Q 

11 




ii 

n 

19 

B 


B 

14-15 

19 

H 


19 

Q 




n 

■9 

19 

B 


B 

16-17 

n 



B 

El 




n 

n 

19 

B 

B 

■a 

18-19 

n 



B 

n 





B 

19 


B 

B 

20-21 

19 



Q 

H 

■ 



n 

D 

19 

19 

B 


22-23 

H 



19 

D 





■9 

H 

B 

B 

B 

24-25 

L 

H 

H 

L 

L 

■Mj 



n 


B 

B 

B 

B 

26-27 

L 

H 

H 

L 

H 




n 


B 

B 


B 

28-29 

L 

H 

H 

H 

L 




n 


B 

B 

B 

B 

30-31 

L 

H 

H 

H 

H 

■ 



fl 


B 

B 

B 

B 

32-33 


D 

n 

B 


L 



n 



B 

B 

B 

34-35 


H 

E9 

B 


L 



n 



B 

B 

B 

36-37 


II 

H 

9 


L 



n 



B 

B 

B 

38-39 


19 

H 

y 


L 



H 



B 

B 

B 

40-41 

H 

L 

H 

L 

L 

L 



n 

n 


B 

B 

B 

42-43 

H 

L 

H 

L 

H 

L 



n 

■9 


B 


n 

44-45 

H 

L 

H 

H 

L 

L 



19 

19 


B 

B 


46-47 

H 

L 

H 

H 

H 

L 



19 

■9 


B 

B 

B 

48-49 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

L 

L 

50-51 

H 

H 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

L 

L 

52-53 

H 

H 

L 

H 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

54-55 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

56-57 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 

H 

L 

H 

H 

58-59 

H 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

L 

60-61 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

62-63 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

H 

ALL 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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absolute maximum ratings(Note i) operating conditions 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


5.5V 

5.5V 

-65° C to +150°C 
300° C 


7V Supply Voltage (Vcc) 


DM54184, DM541 85A 
DM74184, DM74185A 

Temperature (T/\) 

DM54184, DM541 85A 
DM74184, DM74185A 


electrical characteristics (Note 2) 


PARAMETER 

Logical "1" Input Voltage 
Logical ”0" Input Voltage 
Logical "1" Output Current 
Logical "0" Output Voltage 
Logical "1" Input Current 


CONDITIONS 


V cc = Max, V 0 = 5.5V 
Vqq =: Min, Iq = 12 m A 
V cc = Max, V, = 2.4V 
V cc = Max, V, = 5 5V 
V cc = Max, V, = 0.4V 


Logical "0" Input Current V C c = Max, V| = 0.4V -1.6 mA 

Supply Current V C c = Max 50 80 mA 

Input Clamp Voltage V C c = Min, l t = — 12 mA -1.5 V 

Propagation Delay to a Logical"0'' from V C c = 5.0V __ 

_ _ _ __ 0 „ L l = 1 b pr 32 bu ns 

Address to Output, t pd0 T A = 25C 

Propagation Delay to a Logical "0" from V C c = 5.0V _ __ 

r- , . _ ^ __o „ Li = 1 b ph 34 bU ns 

Enable to Output, t pd0 T A = 25 C 

Propagation Delay to a Logical ”1" from V cc = 5.0V 

. , , _ _ __ 0 « Li = lb pr 2o bu ns 

Address to Output, t pd1 T A = 25 C 

Propagation Delay to a Logical "1” from V C c = 5.0V 

_ , . _ _ ^ Li - 1b pr 2/ bU ns 

Enable to Output, t pd1 T A = 25C 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54184, 
DM54185A and across the 0°C to 70°C range for the DM74184, DM74185A All typicals are given for Vqq = 5.0V and T/\ = 
25° C. 


V CC = 5.0V 
T a = 25° C 

V cc = 5.0V 
T a = 25° C 

V cc = 5.0V 
T a = 25° C 


C L = 15 pF 


C L = 15 pF 
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DM 54184/ DM7418 4, 
DM54185 A/DM74185 A 



DM54187/DM74187 


Series 54/74 


D M 54187/ D M74187 ( S N 54187/S N74187 ) 
1024-bit read only memory 


general description 

The DM54187/DM74187 is a custom-programmed 
read-only memory organized as 256 four-bit words. 
Selection of the proper word is accomplished 
through the eight select inputs. Two overriding 
memory enable inputs are provided; and when one 
is taken to the logical "1" state, it will cause all 
four outputs to go to the logical "1" state. 

features 

■ 36 ns typical delay from address to output 


■ 20 ns typical delay from enable to output 

■ Open collector outputs for expansion 

applications 

■ Microprogramming 

■ Code conversions 

■ Look-up tables 

■ Use for any memory where content is fixed 


logic diagram 


MEMORY ) Or^r 



connection diagram 


Dual-In-Line Package 
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absolute maximum ratings (Notei) 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range 

DM54187 -55°C to +125°C 

DM74187 0°C to +70° C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MAX 

TYP 

MAX 

UNITS 

Logical Input Voltage 

DM54187 

V cc = 4.5V 


2.0 



V 

DM74187 

V cc = 4.75V 





Logical "0" Input Voltage 

DM54187 

V cc = 4.5V 




0.8 

V 

DM74187 

V cc = 4.75 V 





Logical "1" Output Current 

DM54187 

V cc = 5.5V 

V 0 = 5.5V 



40 

MA 

DM74187 

V cc = 5.25V 



Logical “0" Output Voltage 

DM54187 

V cc = 4.5V 

Iq = 16 mA 



0.4 

V 

DM74187 

V cc = 4.75V 




Logical “1" Input Current 

DM54187 

V cc = 5.5V 

V, N = 2.4V 



40 

juA 

DM74187 

V cc = 5.25V 




DM54187 

V cc = 5.5V 

V| N = 5.5V 



1 

mA 

Logical “0" Input Current 

DM74187 

V cc = 5.25V 






DM54187 

V cc = 5.5V 

V| N = 0.4V 



-1.0 

mA 


DM74187 

V cc = 5.25V 





Supply Current 

DM54187 

V cc = 5.5V 

All Inputs at GND. 


75 

110 

mA 

(each device) 

DM74187 

V cc = 5.25V 


Input Clamp Voltage 

DM54187 

V cc = 4.5V 

1 1 l\l = — 1 2 mA 



-1.5 

V 

DM74187 

V cc = 4.75V 




Propagation Delay to a Logical "0" from 

V CC = 5.0V 

C L = 30 pF 


20 

30 

ns 

Enable to Output, t pd o 


T a = 25°C 





Propagation Delay to a Logical "0" from 

V CC = 5.0V 

C L = 30 pF 


37 

60 

ns 

Address to Output, t pc io 


T a = 25°C 





Propagation Delay to a Logical "1” from 

V CC = 5.0V 

C L = 30 pF 


20 

30 

ns 

Enable to Output, t pc n 


T a = 25°C 





| Propagation Delay to a Logical "1" from 

V CC = 5.0V 

C L = 30 pF 


36 

60 

ns 

Address to Output, t pd y 


T a = 25° C 






Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device 

cannot be guaranteed. Except for "Operating Temperature Range" they are not meant to imply 
that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the — 55° C to +1 25°C temperature 

range for the DM54187 and across the 0°C to 70° C range for the DM74187. All typicals are given 
for V CC - 5.0V and T A = 25° C. 
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DM54187/DM74187 



DM 54187/ DM74187 


ordering instructions 


Programming instructions for the DM54187 or 
DM74187 are solicited in the form of a sequenced 
deck of 32 standard 80-column data cards pro- 
viding the information requested under data card 
format, accompanied by a properly sequenced 
listing of these cards, and the supplementary 

10-13 

Punch "H", "L“, or "X" for bits four, 
three, two, and one (outputs Y4, Y3, Y2, 
and Y1 in that order) for the first set of 
outputs specified on the card. H = high- 
level output, L = low-level output, X = 
output irrelevant. 

ordering data. Upon receipt of these items, a com- 
puter run will be made from the deck of cards 

14 

Blank 

which will produce a complete truth table of the 
requested part. This truth table, showing output 

15-18 

Punch "H", "L", or "X" for the second 
set of outputs. 

conditions for each of the 256 words, will be 

19 

Blank 

forwarded to the purchaser as verification of the 
input data as interpreted by the computer-auto- 
mated design (CAD) program. This single run also 

20-23 

Punch "H", "L", or “X" for the third set 
of outputs. 

generates mask and test program data; therefore, 

24 

Blank 

verification of the truth table should be completed 
promptly. 

25-28 

Punch "H", "L", or "X" for the fourth set 
of outputs. 

Each card in the data deck prepared by the pur- 

29 

Blank 

chaser identifies the eight words specified and 
describes the conditions at the four outputs for 
each of the eight words. All addresses must have 

30-33 

Punch "H", “L", or "X" for the fifth set 
of outputs. 

all outputs defined and columns designated as 

34 

Blank 

“blank" must not be punched. Cards should be 
punched according to the data card format shown. 

35-38 

39 

Punch "H", “L", or "X" for the sixth set 
of outputs. 

Blank 

supplementary ordering data 

40-43 

Punch “H", "L", or “X" for the seventh 
set of outputs. 

Submit the following information with the data 
cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 

44 

45-48 

49 

50-51 

Blank 

Punch "H", "L", or "X" for the eighth 
set of outputs. 

Blank 

Punch a right-justified integer representing 
the current calendar day of the month. 

data card format 

52 

Blank 

Column 

1- 3 Punch a right-justified integer representing 

53-55 

Punch an alphabetic abbreviation repre- 
senting the current month. 

the binary input address (000-248) for 

56 

Blank 

the first set of outputs described on the 
card. 

57-58 

Punch the last two digits of the current 
year. 

4 Punch a " (Minus sign) 

59 

Blank 

5- 7 Punch a right-justified integer representing 
the binary input address (007-255) for 

60-61 

Punch "DM" 

the last set of outputs described on the 
card. 

62-66 

Punch the National Semiconductor part 
number 54187 or 74187. 

8- 9 Blank 

67-70 

Blank 
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Series 54/74 


DM 54190/ DM74190 (SN 54190/S N74190) 
up/down decade counter 


general description 

The DM541 90/DM741 90 is a four-bit up/down 
decade counter capable of being preset to any 
number from 0 through 9. A single Clock line is 
provided and depending upon the logic level on the 
down/up control, proper direction of counting is 
achieved. The flip flops are triggered on the 
positive-going transition of the clock providing 
that the Enable input is low. A logical 1 at the 
Enable input inhibits counting. Level changes at 
the Enable input should be made only when the 
Clock input is high. Information can be asyn- 
chronously entered by putting the desired logic 
levels on the Data inputs and then taking the Load 
input low. This may be done independent of the 
state of the clock. 


Two outputs have been made available to perform 
the cascading function: ripple clock and maximum/ 
minimum count. The latter output produces a 
high-level output pulse with a duration approxi- 
mately equal to one complete cycle of the clock 
when the counter overflows or underflows. The 
ripple clock output produces a low-level output 
pulse equal in width to the low-level portion of 
the clock input when an overflow or underflow 
condition exists. The counters can be easily cas- 
caded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel 
clocking is used, or to the clock input if parallel 
enabling is used. The maximum/minimum count 
output can be used to accomplish look-ahead for 
high-speed operation. 


logic and connection diagrams 


«o!2£>o. 



RIPPLE 
CLOCK 
MAX /MIN 
OUTPUT 



OUTPUT 0 A 


OUTPUT 0 B 


OUTPUT Qc 


OUTPUT Q„ 


Dual-In-Line and Flat Package 


INPUTS OUTPUTS INPUTS 



TOP VIEW 


operating modes 


DOWN/UP 

ENABLE 

LOAD 

MODE 

X 

X 

L 

Parallel Load 

X 

H 

H 

No Change 

L 

L 

H 

Count Up 

H 

L 

H 

Count Down 


H = high level, L = low level, X = irrelevant 


Pm ( 16 ) = v cc 


Pm (8) = GND 



1-109 


DM 54190/ DM74190 




DM 54190/ DM74190 


absolute maximum ratings(Note i) operating conditions 

MIN MAX UNITS 

7V Supply Voltage (Vcq) 

5.5V DM54190 4.5 5.5 

5.5V DM74190 4.75 5.25 

65°C to +150°C Temperature (T/\) 

3do°C DM54190 -55 +125 °C 

DM74190 0 70 °C 

electrical characteristics (Note 2) 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 


2 



V 

Logical "0" Input Voltage 

V cc = M'n 




08 

V 

Logical "1" Output Voltage 

V cc = Min 
V ih =2 V 

Iqut — 800 A 1 A 
V m = 0 8V 

24 



V 

Logical "0" Output Voltage 

V cc = Min 
V| H = 2V 

Iout = I® mA 
V | L = 0 8V 



04 

V 

Logical "1" Input Curient at 
Maximum Input Voltage 

V C c = Max 

V, N = 5 5V 



1 

mA 

Logical "1" Input Current at Any 
Input Except Enable 

V C c = Max 

V 1N =2 4V 



40 

ma 

Logical "1" Input Current at Enable 

V C c = Max 

V| N = 2 4V 



120 

ma 

Logical "0” Input Current at Any 
Input Except Enable 

V cc = Max 

V, N = 0 4V 



-1 6 

mA 

Logical "0" Input Current at Enable 

V cc = Max 

V 1N = 0 4V 



-4 8 

mA 

Output Short Circuit Current 
(Note 3) 

Vcc = Msx 

Vqut = 0V 

-20 

-18 


-65 

mA 

Supply Current (each device) 

V cc = Max 



66 

105 

mA 

Input Clamp Voltage 

V cc = Min 

li N =-12 mA 



-1 5 

V 

Propagation Delay to a Logical "0" from 
Load to Outputs, t pd0 

V cc = 5 0V 
T a = 25°C 

C u = 50 pF, R L = 4000 


31 

46 

ns 

Propagation Delay to a Logical "0" from 
Data to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l =4000 


25 

38 

ns 

Propagation Delay to a Logical "0" from 
Clock to Ripple Clock, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l =4000 


16 

24 

ns 

Propagation Delay to a Logical "0” from 
Clock to Outputs, t pd0 

V cc = 5 0V 
T a = 25°C 

C L =50 pF, R l =4000 


22 

36 

ns 

Propagation Delay to a Logical "0" from 
Clock to Max/Min, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R u =4000 


21 

52 

ns 

Propagation Delay to a Logical "0" from 
Down/Up to Ripple Clock, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l =4000 


25 

38 

ns 

Propagation Delay to a Logical "0" from 
Down/Up to Max/Min, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF , R L = 4000 


13 

20 

ns 

Propagation Delay to a Logical "1" from 
Load to Outputs, t pd1 

V cc = 5 0V 
T A = 25°C 

C L = 50 pF, R l =4000 


25 

37 

ns 

Propagation Delay to a Logical "1" from 
Data to Outputs, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 4000 


14 

21 

ns 

Propagation Delay to a Logical "1" from 
Clock to Ripple Clock, t pd1 

V cc = & 0V 
T a = 25°C 

C L = 50 pF, R l =4000 


16 

24 

ns 

Propagation Delay to a Logical "1" from 
Clock to Outputs, t pd1 

V cc = 5 0V 
T A = 25°C 

C u = 50 pF, R l = 4000 


19 

24 

ns 

Propagation Delay to a Logical "1" from 
Clock to Max/Min, t pd1 

V cc = 5 OV 
T A = 25°C 

C u = 50 pF, R u = 4000 


36 

54 

ns 

Propagation Delay to a Lgoical "1" from 
Down/Up to Ripple Clock, t pd1 

V cc = 5 0V 
T A = 25°C 

C L = 50 pF, R l =4000 


22 

45 

ns 

Propagation Delay to a Logical "1" from 
Down/Up to Max/Min, t pd1 

V cc = 5 OV 
T A = 25°C 

C L = 50 pF, R l = 4000 


16 

24 

ns 

Maximum Clock Frequency fM ax 

V cc = 5 0V 
T A = 25°C 

C u = 50 pF, R l = 4000 

20 

25 


MHz 

Input Clock Frequency fcLOCK 



0 


20 

MHz 

Width of Input Pulse t w < C LOCK) 



25 



ns 

Width of Load Input Pulse t w(LOAD) 



35 



ns 

Data Setup Time, t SETUP 



20 



ns 

Data Hold Time, t HO LD 



0 



ns 


Note 1 "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2 Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54190 
and across the 0°C to 70° C range for the DM74190 All typicals are given for Vcc = 5 0V and T^ = 25°C 
Note 3 Only one output at a time should be shorted 
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XS Series 54/74 

DM 54191/ DM74191(SN54191/SN74191) 
up/down binary counter 


general description 

The DM541 91 /DM741 91 is an up/down binary 
counter capable of being preset to any number 
from 0 through 15. A single Clock line is pro- 
vided and depending upon the logic level on the 
down/up control, proper direction of counting is 
achieved. The flip flops are triggered on the 
positive-going transition of the clock providing 
that the Enable input is low. A logical 1 at the 
Enable input inhibits counting. Level changes at 
the Enable input should be made only when the 
Clock input is high. Information can be asyn- 
chronously entered by putting the desired logic 
levels on the Data inputs and then taking the Load 
input low. This may be done independent of the 
state of the clock. 


Two outputs have been made available to perform 
the cascading function: ripple clock and maximum/ 
minimum count. The latter output produces a 
high-level output pulse with a duration approxi- 
mately equal to one complete cycle of the clock 
when the counter overflows or underflows. The 
ripple clock output produces a low-level output 
pulse equal in width to the low-level portion of 
the clock input when an overflow or underflow 
condition exists. The counters can be easily cas- 
caded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel 
clocking is used, or to the clock input if parallel 
enabling is used. The maximum/minimum count 
output can be used to accomplish look-ahead for 
high-speed operation. 


logic and connection diagrams 



INPUTS OUTPUTS INPUTS 



operating modes 


DOWN/UP 

ENABLE 

LOAD 

MODE 

X 

X 

L 

Parallel Load 

X 

H 

H 

No Change 

L 

L 

H 

Count Up 

H 

L 

H 

Count Down 


Pm (8) = GND 



Mil 


DM54191/DM74191 





DM 54191/ DM74191 


absolute maximum ratings(Note i) operating conditions 







MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V Supply Voltage (Vqq) 
5.5V DM54191 

5.5V DM74191 

-65°C to+150°C Temperature (T/^) 
300° C DM54191 

DM74191 

4.5 5.5 

4.75 5.25 

-55 +125 

0 70 

>> o°o° 

electrical characteristics (Note 2 ) 






PARAMETER 

CONDITIONS 

MIN 

TVP 

MAX 

UNITS 

Logical "1" Input Voltage 

V C c - Min 


2 



V 

Logical "0" Input Voltage 

V C c = Min 




08 

V 

Logical "1” Output Voltage 

V cc = Mm 
V ih = 2 V 

Iout = -800 ;uA 
V IL = 0 8V 

2 4 



V 

Logical "0" Output Voltage 

V cc = 2V 

V ih = 2V 

Iout ® ^6 rn A 
V IL =0 8V 



04 

V 

Logical "1" Input Current at 
Maximum Input Voltage 

V cc = Max 

V , N = 5 5V 



1 

mA 

Logical "1” Input Current at Any 
Input Except Enable 

V c c = Max 

V, N = 2 4V 



40 

juA 

Logical "1" Input Current at Enable 

Vcc = Max 

V| N - 2 4V 



120 

MA 

Logical "0” Input Current at Any 
Input Except Enable 

V C c = Max 

V, N = 0 4V 



-1 6 

mA 

Logical "0" Input Current at Enable 

Vcc = Max 

V, N = 0 4V 



-4 8 

mA 

Output Short Circuit Current 
(Note 3) 

V cc = Max 

Vour = 0V 

-20 

-18 


-65 

mA 

Supply Current (each device) 

V cc = Max 




105 

mA 

Input Clamp Voltage 

Vcc = Mm 

1 in ~ “1 2 mA 



-1 5 

V 

Propagation Delay to a Logical "0" from 
Load to Outputs, t pd0 

V cc = 5 0V 
T a = 25°C 

C u = 50 pF, R l = 400ft 


31 

46 

ns 

Propagation Delay to a Logical "0" from 
Data to Output, t pd0 

V cc = 5 0V 
T a = 25° C 

C L = 50 pF, R L = 400ft 


25 

38 

ns 

Propagation Delay to a Logical "0" from 
Clock to Ripple Clock, t pd0 

V cc = 5 0V 
T a = 25° C 

C L = 50 pF, R l = 400ft 


16 

24 

ns 

Propagation Delay to a Logical "0" from 
Clock to Outputs, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


22 

36 

ns 

Propagation Delay to a Logical "0" from 
Clock to Max/Min, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


21 

52 

ns 

Propagation Delay to a Logical "0” from 
Down/Up to Ripple Clock, t pd0 

V cc - 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


25 

38 

ns 

Propagation Delay to a Logical "0" from 
Down/Up to Max/Min, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


13 

20 

ns 

Propagation Delay to a Logical "1" from 
Load to Outputs, t pd1 

V C c = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


25 

37 

ns 

Propagation Delay to a Logical "1" from 
Data to Outputs, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


14 

21 

ns 

Propagation Delay to a Logical "1" from 
Clock to Ripple Clock, t pd1 

V cc * 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


16 

24 

ns 

Propagation Delay to a Logical "1" from 
Clock to Outputs, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


19 

24 

ns 

Propagation Delay to a Logical ”1" from 
Clock to Max/Min, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


36 

54 

« 

Propagation Delay to a Logical "1” from 
Down/Up to Ripple Clock, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 400ft 


22 

45 

ns 

Propagation Delay to a Logical "1" from 
Down/Up to Max/Min, t pd1 

V cc = 5 0V 
T a = 25°C 

C u = 50 pF, R l = 400ft 


16 

24 

ns 

Maximum Clock Frequency f^Ax 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R u = 400ft 

20 

25 


MHz 

Input Clock Frequency fci_ocK 



0 


20 

MHz 

Width of Input Pulse tw(CLOCK) 



25 



ns 

Width of Load Input Pulse t W (LOAD) 



35 



ns 

Data Setup Time, t SETUP 



20 



ns 

Data Hold Time, t HOLD 



0 



ns 

Note 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Not* 2 Unless otherwise specified min/max limits apply across the -55° C to +125°C temperature range for the DM54191 
and across the 0°C to 70°C range for the DM74191 All typicals are given for Vcc - 5 0V and Ta = 25°C 
Not* 3’ Only one output at a time should be shorted 


1-112 





IMS Series 54/74 


DM54194/DM74194(SN54194/SN74194) 
4-bit bidirectional universal shift registers 

general description 

The DM54194/DM74194 are bidirectional shift 
registers designed to incorporate virtually all of 
the features a system designer may want in a shift 
register. The circuit contains 46 equivalent gates 
and features parallel inputs, parallel outputs, right- 
shift and left-shift serial inputs, operating mode 
control inputs, and a direct overriding clear line. 

The register has four distinct modes of operation, 
namely: 

Parallel (Broadside) Load 
Shift Right (In the direction Q A toward Q D ) 

Shift Left (In the direction Q D toward Q A ) 

Inhibit Clock (Do nothing) 

Synchronous parallel loading is accomplished by 
applying the four bits of data and taking both 
mode control inputs, S 0 and S 1f high. The data 
is loaded into the associated flip-flop and appears 
at the outputs after the positive transition of the 
clock input. During loading, serial data flow is 
inhibited. 

Shift right is accomplished synchronously with the 
rising edge of the clock pulse when S 0 is high and 


block diagram 


PARALLEL INPUTS 



St is low. Serial data for this mode is entered at 
the shift-left serial input. 

Clocking of the flip-flop is inhibited when both 
mode control inputs are low. The mode controls 
should be changed only while the clock input is 
high. 


Typical power dissipation 
Typical clock frequency v 

Parallel inputs and outputs 

Four operating modes: 
Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

Positive edge-triggered clocking 
Direct overriding clear 


36 MHz (max) 


PARALLEL OUTPUTS 


DM 54194/ DM74194 




DM54194/DM74194 


absolute maximum ratings (Notei) operating conditions 





MIN MAX 

UNITS 

Supply Voltage, Vcc (Note 4) 

7.0V Supply Voltage (Vcc) 



Input Voltage 

5.5 V DM54194 

4.5 5.5 

V 

Output Voltage 

5.5V DM74194 

4.75 5.25 

V 

Storage Temperature Range -65°C to +150°C 




Lead Temperature (Soldering, 10 seconds) 

300° C 

DM54194 

-55 

+125 

°c 


DM74194 

0 

+70 

°C 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

High Level Input Voltage (V )H ) 


2.0 



V 

Low Level Input Voltage (V )L ) 




0.8 

V 

Input Clamp Voltage (V|) 

Vcc = Min, l| = -12 mA 



-1.5 

V 

High Level Output Voltage (V Q h) 

V cc = Min, V , H = 2.0V, 
V, L = 0.8V, l OH = -800/iA 

2.4 

3.4 


V 

Low Level Output Voltage (V OL ) 

V CC = Min, V , H = 2.0V, 
V, L = 0.8V, l OL = 16 mA 


0.2 

0.4 

V 

Input Current at Maximum Input 
Voltage (l ( ) 

V cc = Max, V, = 5.5V 



1.0 

mA 

High Level Input Current (l| H ) 

V cc = Max, V, = 2.4V 



40 

AiA 

Low Level Input Current (l| L ) 

V cc = Max, V, = 0.4V 



-1.6 

mA 

High Level Output Current (Ioh) 




-800 

HA 

Low Level Output Current (Iol) 



' 

16 

mA 

Clock Frequency (fcLOCic) 


0 


25 

MHz 

Width of Clock or Clear Pulse (t w ) 
Setup Time (t SETUP ) 


20 



ns 

Mode Control 


30 



ns 

Serial and Parallel Data 


20 



ns 

Clear Inactive State 


25 



ns 

Hold Time at Any Input (tnoLD ) 


0 



ns 

Short Circuit Output Current (los) 
(Note 3) 






DM54194 

V cc = Max 

-20 


-57 

mA 

DM74194 

V C c = Max 

-18 


-57 

mA 

Supply Current (Ice) 

V cc = Max (Note 5) 


39 

63 

mA 

Maximum Clock Frequency (fMAx) 

C L - 50 pF, R l = 400ft 
(AC Test Circuit) 

25 

36 


MHz 

Propagation Delay Time, High to Low 

C L = 50 pF, R l = 400ft 


19 

30 

ns 

Level Output From Clear (tp H i_) 

(AC Test Circuit) 





Propagation Delay Time, Low to High 

C L =50 pF, R l = 400ft 

7.0 

14 

22 

ns 

Level Output From Clock (t PLH ) 

(AC Test Circuit) 





Propagation Delay Time, High to Low 

C L = 50 pF, R l = 400ft 

7.0 

14 

26 

ns 

Level Output From Clock (t PHL ) 

(AC Test Circuit) 





Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 

table of "Electrical Characteristics" provides conditions for actual device operation. 




Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for DM54194 

and across the 0°C to +70°C range for the DM74194. All typicals are given for Vqq = 5.0V and T/\ - 25°C. 


Note 3: Note more than one output should be shorted at a time. 
Note 4: Voltage values are with respect to network ground terminal. 





Note 5: With all outputs open, inputs A through D grounded, and 4.5V applied to Sn, S-|, clear, and the serial inputs. Ice is 

tested with a momentary GND, then 4.5V applied to clock. 
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connection diagram and table 


Dual-ln-Line Package 



CLEAR SHIFT 
RIGHT 
SERIAL 
INPUT 


SHIFT GND 
LEFT 
SERIAL 
INPUT 




H = high level (steady $ 
L * low level (steady st 


q ao. Qbo. q co. q do * 1 

QAn. Q Bn- QOv QDn “ 1 


rfy state input at inputs A, B, C, or D, respectively 
e level of Qa, Qfi. Q(> or Qd> respectively, before tl 
e level of Q*, Qg. Qc Qq. respectively, before the 


timing diagram 


MODE 0 — 
CONTROL ■ 

INPUTS St 



5 


DM54194/DM74194 













DM54196/DM74196.DM54197/DM74197 



Series 54/74 


DM54196/DM74196(SN54196/SN74196), 

DM54197/DM74197(SN54197/SN74197) 

40 MHz presettable decade and binary counters/latches 


general description 

These high-speed monolithic counters consist of 
four dc coupled master/slave flip-flops which are 
internally interconnected to provide either a divide- 
by-two and a divide-by-five counter (DM54196/ 
DM74196) ora divide-by-two and a divide-by-eight 
counter DM54197/DM74197. These counters are 
fully programmable; that is, the outputs may be 
preset to any state by placing a low on the count/ 
load input and entering the desired data at the 
data inputs. The outputs will change to agree with 
the data inputs independent of the state of the 
clocks. 

These counters may also be used as 4-bit latches 
by using the count/load input as the strobe and 
entering data at the data inputs. The outputs will 
directly follow the data inputs when the count/ 
load is low, but will remain unchanged when the 
count/load is high and the clock inputs are inactive. 

These high-speed counters will accept count fre- 
quencies of 0 to 40 MHz at the clock 1 input and 
Oto 20 MHz at the clock 2 input. During the count 
operation, transfer of information to the outputs 
occurs on the negative-going edge of the clock 


pulse. The counters feature a direct clear which 
when taken low sets all outputs low regardless of 
the states of the clocks. 

All inputs are diode-clamped to minimize trans- 
mission line effects and simplify system design. 
The circuits are compatible with most TTL and 
DTL logic families. Typical power dissipation is 
150 mW. The DM54196 and DM54197 circuits are 
characterized for operation over the full military 
temperature range of -55°C to + 125°C; the 
DM74196 and DM74197 circuits are characterized 
for operation from 0°C to +70°C. 

features 

■ DC coupled counters designed to replace Sig- 
netics 8280, 8281, 8290, and 8291 counters 
in most applications 

■ Performs BCD, bi-quinary, or binary counting 

■ Fully independent clear input 

■ Guaranteed to count at input frequencies from 
0 to 40 MHz 

■ Input clamping diodes simplify system design 


connection diagram 


Dual-1 n-Line Package 

DATA INPUTS 

' ' CLOCK 


V cc CLEAR Q 0 D B Q B 1 



TOP VIEW 
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absolute maximum ratings 


operating conditions 










MIN 

MAX 

UNITS 

| Supply Voltage, Vqo (Note 1) 7.0V 


Supply Voltage (Vcc) 





j Input Voltage (Note 1) 

5.5V 


DM54196, DM54197 


4.5 

5.5 

V 

Interemitter Voltage (Note 2) 5.5V 


DM74196, DM74197 


4.75 

5.25 

V 

Storage Temperature Range -65°C to +150°C 








Lead Temperature (Soldering, 10 seconds) 300° C 


DM54196, DM54197 


-55 

+125 

°c 




DM74196, DM74197 


0 

+70 

°c 

recommended operating conditions 








CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Normalized Fan Out From Each Output (N) 









High Logic Level 






20 



Low Logic Level 






10 



Count Frequency (Figure 1) 









Clock 1 Input 


0 




40 

MHz 


Clock 2 Input 


0 




20 

MHz 


Pulse Width (t w ) (Figure 1) 









Clock 1 Input 


14 





ns 


Clock 2 Input 


28 





ns 


Clear 



20 





ns 


Load 



25 





ns 


Input Hold Time (t HO |_D ) (Figure 1) 









High Level 

Data 


* W(LOAD) 





ns 


Low Level 

Data 


tw(LOAD) 





ns 


Input Setup Time (t SETUP ) (Figure 1) 









High Level Data 


15 





ns 


Low Level 

Data 


20 





ns 


Count Enable Time (T ENABLE ) (Note 3) (Figure 1) 

25 





ns 


Clock Input Pulse Fall Time (t F ) (Figure 1) 






75 

ns 


electrical characteristics 



DM54196, DM74196 

DM54197, DM74197 


PARAMETER 

CONDITIONS (Note 5) 

MIN 

TYP 
(Note 6) 

MAX 

MIN 

TYP 
(Note 6) 

MAX 

UNITS 

High Level Input Voltage (V, H ) 


20 



20 



V 

Low Level Input Voltage (V tL ) 




08 




08 

V 

Input Clamp Voltage (V ( ) 

v cc = Mm, 1, =-12mA 



-1.5 




-1 5 

V 

High Level Output Voltage (V Q h) 

V cc - Min, V 1H = 2.0V 

2.4 



24 



V 


V„ = 0.8V, Iqh = -800mA 









Low Level Output Voltage (V OL ) 

V cc - Mm, V IH = 2.0V 

V, L = 0.8V, Iql = 16 mA (Note 7) 



04 




04 

V 

Input Current at Maximum Input 
Voltage (1,) 

V cc = Max, V, = 5 5V 



1 0 




1 0 

mA 

High Level Input Current Oih) 

V cc = Max, V, = 2.4V 









Data, Count/ Load 




40 




40 

MA 

Clear, Clock 1 




80 




80 

M A 

Clock 2 




120 




80 

ma 

Low Level Input Current (l tL ) 

V cc = Max, V, = 0 4V 









Data, Count/Load 




-1 6 




-1 6 

mA 

Clear 




-3 2 




-3 2 

mA 

, Clock 1 




-4 8 




-4 8 

mA 

Clock 2 




-4 8 




-3 2 

mA 

Short-Circuit Output Current (l Q s) 
(Note 8) 

V C c = Max 









DM54196, DM54197 


-20 


-57 

-20 


-57 

mA 

DM74196, DM74197 


-18 


-57 

-18 


-57 

mA 

Supply Current (l cc ) 

V cc = Max, (Note 4) 


39 

54 



39 

54 

mA 

| 
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DM54196/DM74196.DM54197/DM74197 


















DM54196/DM74196,DM54197/DM74197 


switching characteristics 

V cc = 5.0V, R l = 400S2, C L = 50 pF, T A = 25°C, N = 10 (Figure 1) 


DM54196, DM74196 


MAX 


DM54197, DM74197 


MAX 


Maximum Input Count 40 50 40 50 

Frequency (f MA x) 

Propagation Delay Time, Low Clock 1 Q A 10 15 10 

to High Level Output (t PL i-i) 

Propagation Delay Time, High Clock 1 Q A 12 18 12 

to Low Level Output (tp H i_) 

Propagation Delay Time, Low Clock 2 Q B 11 17 11 

to High Level Output (tp LH ) 

Propagation Delay Time, High Clock 2 Q B 17 23 17 

to Low Level Output (t PH i_) 

Propagation Delay T ime, Low Clock 2 Q c 25 37 25 

to High Level Output (t PLH ) 

Propagation Delay Time, High Clock 2 Qc 31 45 31 

to Low Level Output (t PH u) 

Propagation Delay Time, Low Clock 2 Q D 13 20 40 

to High Level Output (t P 1 _H) 

Propagation Delay Time, High Clock 2 Q D 18 25 48 

to Low Level Output (tp H t_ ) 

Propagation Delay Time, Low A, B,C, D Q A ,Q B ,Q C ,Q 0 16 24 16 

to High Level Output (tp U H) 

Propagation Delay Time, High A, B, C, D Q A ,Q B ,Qc,Q D 12 24 12 

to Low Level Output (t PHL ) 

Propagation Delay Time, Low Load Any 18 27 18 

to High Level Output (t PLH ) 

Propagation Delay Time, High Load Any 20 30 20 

to Low Level Output (tp H L> 

Propagation Delay Time, High Clear Any 25 37 25 

to Low Level Output (t PH i_ ) 

Note 1: Voltage values are with respect to network ground terminal. 

Note 2: This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between 
the clear and count/load inputs. 

Note 3: Count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which 
interval the count/load and clear inputs must both be high to ensure counting. 

Note 4: Iqc is measured with all inputs grounded and all outputs open. 

Note 5: For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions 
for the applicable device type. 

Note 6: All typical values are at Vcc “ 5 0V, T A = 25°C. 

Note 7: Qa outputs are tested at Iol = 16 mA plus the limit value of 1 1 1 _ for the clock 2 input This permits driving the clock 

2 input while fanning out to 10 Series 54/74 loads 

Note 8: Not more than one output should be shorted at a time 


16 24 ns 


typical count configurations 

DM54196 AND DM74196 

The output of flip-flop A is not internally con- 
nected to the succeeding flip-flops; therefore, the 
count may be operated in three independent 
modes: 

■ When used as a binary-coded-decimal decade 
counter, the clock 2 input must be externally 
connected to the Q A output. The clock 1 input 
receives the incoming count, and a count 
sequence is obtained in accordance with the 
BCD count sequence function table shown at 
right. 

■ If a symmetrical divide-by-ten count is desired 
for frequency synthesizers (or other applications 
requiring division of a binary count by a power 


of ten), the Q D output must be externally 
connected to the clock 1 input. The input count 
is then applied at the clock 2 input and a 
divide-by-ten square wave is obtained at output 
Q a in accordance with the bi-quinary function 
table above. 

For operation as a divide-by-two 'counter and a 
divide-by-five counter, no external interconnec- 
tions are required. Flip-flop A is used as a binary 
element for the divide-by-two function. The 
clock 2 input is used to obtain binary divide- 
by-five operation at the Q B , Q c , and Q D 
outputs. In this mode, the two counters operate 
independently; however, all four flip-flops are 
loaded and cleared simultaneously. 


1-118 










typical count configurations (con't) 

DM54197 AND DM74197 

The output of flip-flop A is not internally con- 
nected to the succeeding flip-flops, therefore the 
counter may be operated in two independent 
modes: 


When used as a high-speed 4-bit ripple-through 
counter, output Q A must be externally con- 
nected to the clock 2 input. The input count 
pulses are applied to the clock 1 input. Simulta- 
neous divisions by 2, 4, 8, and 16 are performed 


at the Q A , Q B , Qc, and Q D outputs are shown 
in the function table at right. 

When used as a 3-bit ripple-through counter, 
the input count pulses are applied to the clock 2 
input. Simultaneous frequency divisions by 2, 
4, and 8 are available at the Q B , Q c , and Q D 
outputs. Independent use of flip-flop A is 
available if the load and clear functions coincide 
with those of the 3-bit ripple-through counter. 


function tables 


DECADE (BCD) 
DM54196/DM74196 (Note A) 


BI QUINARY (5-2) 
DM54196/DM74196 (Note B) 


FUNCTION TABLE 
DM54 197/DM74 197 (Note A) 
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DM 54198/D M74198 


KIS Series 54/74 

DM54198/DM74198(SN54198/SN74198) 8-bit shift register 


general description 

The DM54198/DM74198 is an eight-bit shift 
register capable of being operated in four modes: 
(1) Parallel-Load, (2) Shift-Right, (3) Shift-Left, 
(4) Clock Inhibit (do nothing). 

With inputs S 0 and S ^ at logic "1" levels the 
data on the A through H inputs will be entered 
on the next clock pulse. Whether shifting left or 
right, clocking occurs on the rising edge of the 
clock pulse. During loading shifting is inhibited. 
Cascading is accomplished by connecting the 
Shift-Right and Shift-Left inputs to the outputs of 


Q h of the preceeding register or Q A of the following 
register respectively. Clocking is inhibited when 
both mode control inputs are low. The mode 
control inputs should be changed only when the 
clock input is high. 

features 

■ Shift Frequency 35 MHz 

■ Power Dissipation 360 mW 


logic and connection diagrams 




truth table 


INPUTS 

MODE 

Si 

so 

L 

L 

Inhibit Clock 

L 

H 

Shift Right 

H 

L 

Shift Left 

H 

H 

Parallel Load 
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absolute maximum ratings (Note n 

operating conditions 







MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7 V 
5.5V 
5.5V 

-65° C to +150°C 
300° C 

Supply Voltage (Vcc) 
DM54198 
DM74198 
Temperature (T/\) 
DM54198 
DM74198 

- 

4.5 

4.75 

55 

0 

5.5 

5.25 

+125 

70 

V 

V 

°c 

°c 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

V cc = Min 


2 



V 

Logical "0" Input Voltage 

V cc = Min 




08 

V 

Logical "V Output Voltage 

V cc = Min 
V IH = 2V 

Iout — 800 fiA 
V | L = 0.8V 

2.4 



V 

Logical "0" Output Voltage 

V C c = Min 
V,h=2V 

Iout = 18 
V, L = 0.8V 



04 

V 

Logical "1" Input Current 

V cc = Max 

V IN = 2.4V 



40 

MA 

Input Current at Maximum Input 
Voltage 

V cc = Max 

V IN = 5 5V 



1 

mA 

Logical "0" Input Current 

V cc = Max 

V, N = 0 4V 

-1.6 



mA 

Output Short Circuit Current 
(Note 3) 

V cc = Max 

V 0 =0V 

-20 

-18 


-57 

mA 

Supply Current (each device) 

Vcc = Max 



72 

104 

116 

mA 

Input Clamp Voltage 

V cc = M'n 

1 in = — 1 2 m A 

-1.5 



V 

Propagation Delay to a Logical "0" from 
Clear to Output, t pd0 

V cc = 5.0V 
T a = 25° C 

C L = 50 pF, R l = 40012 



35 

ns 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

V cc = 5.0V 
T a = 25° C 

C L = 50 pF, R u = 40012 



30 

ns 

Propagation Delay to a Logical "1” from 
Clock to Output, t pd1 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R l =40012 



26 

ns 

Maximum Clock Frequency 

V cc = 5.0V 
T a = 25°C 


25 

35 


MHz 

Minimum Clock and Clear Pulse Width 

V cc = 5.0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Data Setup Time 

V cc = 5.0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Mode Control Setup Time t SETUP 

V cc = 5.0V 

T a = 25°C, C L = 50 pF 

30 



ns 

Hold Time at Any Input, t HO i_D 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

0 



ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these 
limits The table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM54198 
and across the 0°C to +70°C range for the DM74198 All typicals are given for Vqq = 5.0V and T /\ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM 54199/ DM74199 


QHS Series 54/74 

DM 54199/ DM74199 (SN54199/SN74199) 8-bit shift register 


general description 

The DM54199/DM74199 is an 8-bit shift reg- 
ister capable of being operated in three modes: 
(1) Parallel-Load, (2) Shift-Right, (3) Inhibit Clock. 

Parallel load is accomplished by applying the eight 
bits of data and taking the Shift/Load control 
input low when the clock input is not inhibited. 
Data appears as the output after the positive transi- 
tion of the next clock pulse. During loading 
shifting is inhibited. Shifting is accomplished 
synchronously when Shift/Load is high and the 
clock input is not inhibited. Serial data is entered 
at the J-K inputs. In order to cascade devices, 
connect the Q H output of one stage to the J-K 


inputs (tied together) of the following stage. Both 
Clock and Clock Inhibit are identical in function 
and may be used interchangeably to serve as 
clock or a clock inhibit inputs. Holding either high 
inhibits clocking; but when one is held low, the 
other will clock the register. Therefore the clock 
inhibit input should be changed from low to high 
only while the clock input is high. 

features 

■ Shift Frequency 35 MHz 

■ Power Dissipation 360 mW 


logic and connection diagrams 



Dual-In-Line and Flat Package 


SHIFT/ INPUT INPUT INPUT INPUT 
V cc LOAD H Q h G Q g F Q f E Q e CLEAR CLOCK 



L 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 














r— 















I 


2 

1 INP 

3 

UT Q 

4 

a INP 

5 

UT C 

6 

8 INP 

7 

UT Q 

c INF 

9 

UT C 

10 

o CLI 

Ti Ji2 

CK GND 


A B C 0 INHIBIT 

SERIAL 

INPUTS 


TOP VIEW 


truth table 


J-K INPUTS 

INPUTS 

OUTPUT 

at t n 

Wl 

J 

K 

Qa 

L 

H 

QAn 

L 

L 

L 

H 

H 

H 

H 

L 

^An 


H = high level, L = low level 

NOTE A t n = bit time before clock pulse 

NOTE B. t n+ i = bit time after clock pulse 
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absolute maximum ratings (Note d 

operating conditions 







MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 

5.5V 

5.5V 

-65° C to +150°C 
300° C 

Supply Voltage (Vqc;) 
DM54199 
DM74199 
Temperature (T/\) 
DM54199 
DM74199 

- 

4 5 
4 75 

55 

0 

5.5 

5.25 

+ 125 
70 

o°o° << 

electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc =M.n 


2 



V 

Logical "0” Input Voltage 

V cc = Min 




0.8 

V 

Logical ”1" Output Voltage 

Vqc = Mm 
V,h = 2V 

Iout — 800 p A 
V, L = 0 8V 

24 



V 

Logical "0" Output Voltage 

V “Min 
V, H - 2V 

I 0 ut ~ 16 mA 
V IL = 0 8V 



04 

V 

Logical “1" Input Current 

Vcc = Max 

V,n = 2 4V 



40 

mA 

Input Current at Maximum Input 
Voltage 

Vcc = Max 

V, N = 5 5V 



1 

mA 

Logical "0" Input Current 

V cc = Max 

V IN = 0 4V 

-1 6 



mA 

Output Short Circuit Current 
(Note 3) 

V cc = Max 

V,n = ov 

-20 

-18 


-57 

mA 

Supply Current (each device) 

V cc - Ma x 



72 

104 

116 

mA 

Input Clamp Voltage 

V cc = Mm 

1 ||\j = — 1 2 mA 

-1 5 



V 

Propagation Delay to a Logical "0” from 
Clear to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L - 50 pF, R l = 40012 



35 

ns 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l =4000 



30 

ns 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 4000 



26 

ns 

Maximum Clock Frequency 

V cc = 5 0V 
T a = 25°C 


25 

35 


MHz 

Minimum Clock and Clear Pulse Width 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Data Setup T ime 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

20 



ns 

Mode Control Setup Time t SETUP 

V cc = 5.0V 

T a = 25°C, C L = 50 pF 

30 



ns 

Hold Time at Any Input, t H0LD 

V cc = 5 0V 

T a = 25°C, C L = 50 pF 

0 



ns 

Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these 
limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54199 
and across the 0°C to +70°C range for the DM74199. All typicals are given for Vqc = 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM7090/DM8090 


Series 54/74 



DM7090/DM8090 quad inverter/dual 2-input NAND buffer 


general description 

The DM7090/DM8090 optimizes the flexibility of 
the 16-pin package by providing two 2-input 
NAND gates and four inverters in the same pack- 
age. The electrical specifications are totally com- 
patible with all Series 54/74 devices. 


schematic and connection diagrams 


Dual-In-Line and Flat Package 
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absolute maximum ratings (Notei) operating conditions 

'-7 



Supply Voltage 

7.0V 

Supply Voltage (Vqc) 

MIN 

MAX 

UNITS 


Input Voltage 

5.5V 

DM7090 

4.5 

5.5" 

V 


Output Voltage 

Storage Temperature Range 

5.5V 

-65° C to +150°C 

DM8090 

Temperature (T/^) 
DM7090 
DM8090 

4.75 

5.25 

V 

✓ 

Lead Temperature (Soldering, 10 sec) 

300° C 

-55 

0 

+125 

70 

°c 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

Vcc = Mm 


20 



V 

Logical "0" Input Voltage 

V cc = Min 




08 

V 

Logical "1" Output Voltage 

V cc = M.n, V| N = 0 8V, l OUT = 

-400 /iA 

24 



V 

Logical "1 " Output Current 







Logical "0" Output Voltage 

V cc = M.n/V 1N = 2 0V, I OU t = 

16 mA 



04 

V 

Logical Input Current 

V cc = Max, V tN = 2 4V 




40 

/iA 


V cc = Max, V IN = 5 5V 




1 

mA 

Logical "0" Input Current 

V cc = Max, V IN = 0 4V 




-1 6 

mA 

Output Short Circuit Current 

Vcc = Max, V OUT = 0 

DM7090 

-20 


-55 

mA 

(Note 3) 

DM8090 

-18 


Supply Current — Logical "1" 

V cc = Max, V, N = 0 




11 

mA 

(each device) 







Logical "0" 

V cc = Max, V| N = 5 0V 




31 

mA 

Input Clamp Voltage 

V cc ■= 5 0V, l, N = -12 mA, T A 

= 25°C 


-1 0 

-1.5 

V 

Propagation Delay to a Logical "0" 

V CC = 5 0V . 




15 

ns 

from Inputs to Outputs, t pd0 

T A - 25° C 




Propagation Delay to a Logical "1" 

V cc = 5 0V 



13 

25 

ns 

from Inputs to Outputs, t pcn 

T a = 25°C 




Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7090 and 
across the 0°C to 70°C range for the DM8090. All typicals are given for Vqq = 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM7091/ DM8091 


Series 54/74 




DM7091/DM8091 quad 2-input NAND buffer 
general description 

The DM7091 /DM8091 provides four 2-input gates The electrical specifications are totally compatible 

each with a fan-out of 30, in the same package. with all Series 54/74 devices. 
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absolute maximum ratings 


operating conditions 


Supply Voltage 7.0V 

Input Voltage 5 5V 

Output Voltage 5 5V 

Storage Temperature Range -65° C to +150°C 

Lead Temperature (Soldering, 10 sec) 300° C 


Supply Voltage (Vcc) 
DM7091 
DM8091 

Temperature (T A ) 
DM7091 
DM8091 


MIN 

MAX 

UNITS 

4.5 

5.5 

V 

4.75 

5.25 

V 

-55 

+125 

°c 

0 

70 

°c 


electrical characteristics (Notei) 


PARAMETER 

Logical "1" Input Voltage 
Logical "0” Input Voltage 
Logical "1" Output Voltage 
Logical "0" Output Voltage 
Logical "1" Input Current 

Logical "0" Input Current 

Output Short Circuit Current 
(Note 3) 

Supply Current — Logical "1" 
Logical "0" 

Input Clamp Voltage 


CONDITIONS 

Vcc = Min 
Vcc = M in 

Vcc = Min, V| N = 0.8V, Iout ~ — 1-2 m A 

Vcc = Min, V|(sj = 2.0V, Iout = 48 mA 

V cc = Max, V IN = 2.4V 
V cc = Max, V, N = 5.5V 

V cc = Max, V, N = 0.4V 

V C c = Max 

Vcc = Max, Vin = 0 
V cc = Max, V, N = 5.0V 

V cc = 5.0V, T a = 25°C, l, N = -12 mA 


TYP MAX UNITS 

V 

0.8 V 


Propagation Delay to a Logical "0” V C c = 5.0V 
from Any Input to Output, t pd0 T A = 25°C 

Propagation Delay to a Logical "1” V C c = 5.0V 
from Any Input to Output, t pc n T A = 25°C 


40 

ma 

1 

mA 

-1.6 

mA 

-70 

mA 

15 

mA 

46 

mA 


Note 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2 Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7091 and 
across the 0°C to 70°C range for the DM8091 All typicals are given for Vcc = 5 0V and T A = 25°C 
Note 3: Only one output at a time should be shorted 


DM7091/ DM8091 




DM7092/DM8092 



Series 54/74 


DM7092/DM8092 dual 5-input NAND gate 


general description 

The DM7092/DM8092 is a dual 5-input NAND 
gate utilizing TTL (Transistor-Transistor Logic). 
The device fills a gap in the standard 54/74 series 
in that it replaces two single 8-input gates (with 
tied inputs) or an assembly of smaller gates. Also 
either of the two 5-input gates can be used as a 
smaller gate. 


features 

■ Series 54/74 compatibility 

■ No longer necessitates use of SN5430/SN7430 
(eight-input-gate) for the five-input function 

■ Specifications identical to standard SN54XX/ 
SN74XX gate 


logic and connection diagram 


Dual-1 n-Line and Flat Package 

V C c 
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absolute maximum ratings (Notei) 


Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 
DM7092 
DM8092 


Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 

5.5V 

5.5V 


-55 C to +125°C 
0°C to +70°C 
-65° C to +150°C 
300° C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

mi 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7092 

V cc = 4.5V 


20 




DM8092 

V cc = 4 75V 





Logical "0" Input Voltage 

DM7092 

V cc = 4.5V 




08 


DM8092 

V cc = 4.75V 





Logical "1" Output Voltage 

DM7092 

V cc = 4.5V 

I out = -400mA,V in = 0 8V 

24 




DM8092 

V cc = 4.75V 




Logical "0" Output Voltage 

DM7092 

V cc = 4.5V 

Iout= 16 mA; V IN = 2 0V 



0.4 


DM8092 

V cc = 4 75V 




Logical "1" Input Current 

DM7092 

V cc = 5 5V 

Vin ~ 2 4V 



40 

ma 

DM8092 

V cc = 5 25V 




DM7092 

V cc = 5 5V 

V IN = 5 5V 




mA 


DM8092 

V cc = 5 25V 




Logical " 0 " Input Current 

DM7092 

V cc = 5.5V 

V tN = 0.4V 



-1.6 

mA 

DM8092 

V cc = 5.25V 



Output Short Circuit Current 

DM7092 

V cc = 5 5V 

Vqut = 0V 

-20 


-55 

mA 

(Note 3) 

DM8092 

V cc = 5.25V 

-18 


Supply Current — Logical "1" 

DM7092 

V cc = 5 5V 

< 

2 

0 

< 


1 

1 8 

mA 

(Each Device) 

DM8092 

V cc = 5 25V 



Logical "0" 

DM7092 

V cc = 5 5V 

V IN = 5 OV 


3 

5 1 

mA 

DM8092 

V cc = 5 25V 



Input Clamp Voltage 


V cc = 5 0V, 1 

i N = -12 mA, T a = 25°C 



-1 5 

V 

Propagation Delay to a Logical 

0 , t pd o 

V cc = 5 0V, 

T a = 25°C,C = 50 pF 


8 

15 

ns 

Propagation Delay to a Logical 

1 . tpdl 

V cc = 5.0V, T a = 25°C, C = 50 pF 


13 

25 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7092 and across the 0°C to 70° C range for the DM8092. All typicals are given for 
Vcc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 



1-129 


DM7092/DM8092 
















fr 6 0 8 IN a / 1? 6 0 £ l/\l a ' £ 6 0 8 IAI a / £ 6 0 /: IAI a 



Series 54/74 


DM7093/DM8093TRI-STATE*quad buffer 
DM7094/DM8094 TRI-STATE quad buffer 


general description 

The DM7093/DM8093 and DM7094/DM8094 are 
quad 2-input buffers which accept normal TTL or 
DTL input levels and have outputs which provide 
either normal low-impedance TTL output charac- 
teristics or a high impedance state. One of the two 
inputs to each buffer is used as a control line to 
gate the output into the high impedance state. The 
other input simply passes the non-inverted data 
through the buffer. The DM7093/DM8093 and 
DM7094/DM8094 differ only in the activating 
logic state of the control input. The 
DM7093/DM8093 provides the high impedance 
state when a logical "1" is applied to the control 
input; the DM7094/DM8094 operates similarly 
with a logical "0". 

features 

■ Series 54/74 TTL and 930 DTL Compatible 

■ Same Pin Breakout as SN5400/SN7400 TTL 
and 946 DTL 


■ Up to 128 Buffers can be Connected to a Com- 
mon Bus- Line 

■ 1 2 ns Propagation Delay 

■ High Capacitive Drive Capability 

■ Independent Control of each Buffer 

This unique TRI-STATE concept allows outputs to 
be tied together and then connected to a common 
bus line. Normal TTL outputs cannot be con- 
nected due to the low-impedance logical "1" out- 
put current which one device would have to sink 
from the other. If however on all but one of the 
connected devices both the upper and lower out- 
put transistors are turned off, then the one remain- 
ing device in the normal low impedance state will 
have to supply to or sink from the other devices 
only a small amount of leakage current. This is 
exactly what occurs on the DM7093/DM8093 and 
DM7094/DM8094. 


(Continued on following pages) 


logic and connection diagram 


Dual-In-Line and Flat Package 

Vcc CONTROL DATA OUTPUT CONTROL OATA OUTPUT 



TOP VIEW 


* Inverted on DM7093/DM8093 only 


truth tables 


DM7093/DM8093 


DATA 

CONTROL 

OUTPUT 

1 

0 

1 

0 

0 

0 

X 

1 

Hi-Z 


X = Irrelevant 


DM7094/DM8094 


DATA 

CONTROL 

OUTPUT 

1 

0 

1 

1 

1 

0 

X 

0 

Hi-Z 


X = Irrelevant 
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absolute maximum ratings 

Supply Voltage 
Input Voltage 
Output Voltage 

Time that two bus-connected devices may be in 
opposite low impedance states simultaneously 
(5% duty cycle) Indi 


Storage Temperature Range 
Operating Temperature Range 
DM7093, DM7094 
DM8093, DM8094 

Lead Temperature (Soldering, 10 sec) 


-55 C to +125 C 
0°C to +70°C 
300° C 


electrical characteristics (Note n 


Input Clamp Voltage 


Logical "1" Input Voltage 


V cc = 4 5V 
V cc = 4 75V 


Logical “0" Input Voltage 


Vcc = 4 5V 
V cc = 4 75V 


Logical “1" Input Current 


Logical "1" Input Current 


Vcc = 5 5V 
V cc = 5 25V 


Logical "0" Input Current 
(Control Input Only) 


Logical "0" Input Current 
(Data Input Only) 


Vcc = 5 5V 
V cc = 5 25V 


^control = 2 0V (DM7093/8093) 
0 8V (DM7094/8094) 

Vcontrol =0 8V (DM7093/8093) 
2 0V (DM 7094/8094) 


Logical "1" Output Voltage 


Logical "0" Output Voltage 


Output Short Current 
(Note 2) 


Output Disable Current 


Vcc = 5 5V 
V cc = 5 25V 


DM7094/8094 T A = 25°C 


DM7093/8093 V cc = 5 0V 

DM7094/8094 T A = 25°C 


DM7094/8094 T A = 25°C 


DM 7094/8094 T A = 25 C 

DM7093/8093 V CC =5 0V 
DM7094/8094 T A = 25°C 


NOTE 1- Unless otherwise specified the mm-max limits across the -55°C to +125°C temperature 
range for the DM7093 & DM7094 and across the 0°C to 70°C temperature range for the DM8093 & 
DM8094 Ali typicals are given for Vqq = 5 0V and T/\ = 25°C 
NOTE 2. Only one output at a time should be shorted 
NOTE 3: MIN and MAX values refer to the absolute values 
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DM7093/DM8093.DM7094/DM8094 







DM7093/ DM8093, DM7094/ DM 8094 


general description (cont.) 


A typical system connection is shown in Figure 1. 
While true that in a TTL system open-collector gates 
could be used to perform the logic function of 
these TRI-STATE elements, neither waveform in- 
tegrity nor optimum speed would be achieved. The 
low output impedance of the DM7093/DM8093 
and DM7094/DM8094 provides good capacitance 
drive capability and rapid transition from the 
logical "0" to logical "1" level thus assuring both 
speed and waveform integrity. 

It is possible to connect as many as 128 devices to 
a common bus-line and still have adequate drive 
capability to allow fan-out from the bus. The 
example shown in Figure 2 indicates how this 
guarantee can be made under worst-case condi- 
tions. 

Another advantage of these buffers is that in the 
high impedance state their inputs do not present 
the normal loading to the driving device. This is 
significant when it is desirable to transmit in both 


directions over a common line. Figure 3 illustrates 
such a system. Assume one device in group A is 
driving the bus-line; and the gates at B are receiv- 
ing the signals. All outputs at C and D are gated 
into the high-impedance state. Normally the fan- 
out from the driving gate at A would be calculated 
at 4-2 from B and 2 from D, plus additional slight 
loading from those outputs in the high impedance 
state. But since the logical “0" input current on 
D's inputs deliver only 40juA when these devices 
are gated into the high impedance state, the load- 
ing is significantly reduced. It's true that the logi- 
cal "1 " fan-out remains the same (40 iiA times the 
number of inputs and high-impedance-state out- 
puts). However since the logical "1” fan-out capa- 
bility of these tri-state devices is 130 while the 
logical "0" fan-out capability is only 10, it is 
obvious that the logical "0" fan-out is the limiting 
item and that a significant increase in the number 
of inputs which can be tied to the bus-line can be 
achieved by reducing the number of ~1 .6 mA logi- 
cal "0" loads. 



SEIECTEO AS 
LOW IMPEDANCE 
DEVICE 


GATED INTO 
HI IMPEDANCE 
STATE 


GATED INTO 
HI IMPEDANCE 
STATE 



FIGURE 1 


FIGURE 2 


a- 

0 
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BUSLINE 

-D 
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Series 54/74 


DM7095/DM8095, DM7097/ DM8097 TRI-STATE® hex buffers 
DM7096/ DM8096.DM7098/DM8098 TRI-STATE hex inverters 


general description 

Each of the devices described herein are used to 
convert standard TTL or DTL outputs to TRI- 
STATE outputs. The DM 7095/DM 8095 and the 
DM7097/DM8097 do so with no logic inversion; the 
DM 7096/DM 8096 and DM7098/DM8098 provide 
the logical opposite of the input signal. The 
DM 7095/DM 8095 and DM7096/DM8096 control 
all six devices from common inputs; the 
DM 7097/DM 8097 and DM7098/DM8098 control 


four devices from one input and two from another 
input. 

features 

■ Maximum package utilization 

■ Typical power dissipation 
DM7095/DM8095, DM7097/DM8097 325 mW 
DM7096/DM8096, DM7098/DM8098 295 mW 

■ Typical propagation delay 15 ns 


connection diagrams (Dual-ln-Line and Flat Packages) 


DM7095/DM8095 


DM7096/DM8096 


Vcc DIS; l»e OUTe IN S 0UT s IN, OUT, 





DM7098/DM8098 



truth tables 


DM7095/DM8095 DM7096/DM8096 


DISABLE 

DISi 

INPUT 

dis 2 

INPUT 

OUTPUT 


DISABLE 

DIS 1 

INPUT 

dis 2 

INPUT 

OUTPUT 

0 

0 

0 

0 


0 

0 

0 

1 

0 

0 

1 

1 


0 

0 

1 

0 

0 

1 

X 

H-z 


0 

1 

X 

H-z 

1 

0 

X 

H-z 


1 

0 

X 

H-z 

1 

1 

X 

H-z 


1 

1 

X 

H-z 


DM7097/DM8097 , DM7098/DM8098 


DISABLE 

dis 4 

INPUT 

dis 2 

INPUT 

OUTPUT 


DISABLE 

dis 4 

INPUT 

dis 2 

INPUT 

OUTPUT 

0 

0 

0 

0 


0 

0 

0 

1 

0 

0 

1 

1 

*Output 5-6 only 

0 

0 

1 

0 

X 

1 

X 

H-z* 

**Output 1-4 only 

X 

1 

X 

H-z* 

1 

X 

X 

H-z** 

X = Irrelevant 

1 

X 

X 

H-z** 
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DM7095/DM8095, DM7097/ DM8097 
DM7096/ DM8096, DM7098/ DM 8098 



DM7095/DM8095, DM7097/ DM8097 
DM7096/ DM8096, DM7098/ DM8098 


absolute maximum ratings (Note d 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 

5.5V 

5.5V 

-65° C to +150°C 
300° C 


Time that 2 bus-connected devices may be in opposite 
low-impedance states simultaneously . . . Indefinite 


electrical characteristics (Note 2) 


operating conditions 

MIN MAX 

Supply Voltage (Vcc) 

DM7095/6/7/8 4.5 5.5 

DM8095/6/7/8 4.75 5.25 

Temperature (T/\) 

DM7095/6/7/8 -55 +125 

DM8095/6/7/8 0 70 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc =Min T A = 25° C 

2.0 



V 

Logical "0" Input Voltage 

V cc = Min 



0.8 

V 

. .... DM7095/6/7/8 

Log. 0,1 1 Output Voltage DM80g5/6/7/8 

Iq = —2.0 m A 
Vcc = Min ° = _ 62mA 

2.4 



V 

Logical "0" Output Voltage 

Vgc = Min Iq = 32 mA 



0.4 

V 

Third State Input Current 

., ,, V, N = 0.5V 

V C c = Max D1S = 20V 



-40 

juA 

Third State Output Current 

V/ m Vo = 2.4V 

Vcc Max Vq = 04V 



40 

-40 

juA 

ma 

Logical "1" Input Current 

,. V| N - 2.4V 

Vcc = MaX V, N = 5.5V 



40 

1 

HA 

mA 

Logical "0" Input Current 

. . ., V,n = 0.4V 

Vcc = Max D is = o.4V 



-1.6 

mA 

Output Short Circuit Current . 

V cc = Max V o = 0V 

-40 

-80 

-115 

mA 

(Note 3) 

DM 7095/7 



65 

59 

85 

77 


Supply Current DM8095/7 

(each device) DM 7096/8 

V C c = Max 


mA 

DM 8096/8 




Input Clamp Voltage 

Vcc = Min l|(\j = —12 mA 



-1 5 

V 

. ~ . DM 7095/7 

Propagation Delay to a OM8095/7 

Log, cal 0 from Data DM 7096/8 

V cc = 5 0V 
T a = 25°C 


14 

22 

ns 

Input to Output, t Dd0 DM8096/8 



10 

16 

ns 

_ _ , DM7095/7 

Propagation Delay to a DM8 095/7 

V cc = 5.0V 
T a = 25°C 


10 

16 

ns 

Log, cal 1 from Data DM70 96/8 

Input to Output. t„ al DM8096/8 



11 

17 

ns 

Delay from Disable Input to High 
Impedance State (from Logical “1" 
Level), t 1H 

V cc = 5 0V 
T a = 25°C 


6 

11 

ns 

Delay from Disable Input to High 
Impedance State (from Logical "0" 
Level), t 0H 

V cc = 5.0V 
T a = 25° C 


16 

27 

ns 

Delay from Disable Input to Logical “V 

V cc = 5.0V 


21 

35 


Level (from High Impedance State), t H1 

T A = 25°C 



Delay from Disable Input to Logical "0” 

V cc = 5.0V 


24 

37 


Level (from High Impedance State), t H o 

T A = 25°C 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the 
DM7095/6/7/8 and across the 0°C to 70°C range for the DM8095/6/7/8 All typicals are given for Vqc = 5 0V and T A = 
25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


KIS 

DM7121/DM8121 TRI-STATE® eight channel digital multiplexer 


general description 

The DM71 21 /DM81 21 multiplexes digital signals 
from eight lines to one line. Two outputs provide 
either true or complement information. Three 
select lines determine which of the eight input 
lines are routed to the output. A strobe input is 
provided which when taken to the logical “1" 
state overrides all other inputs and places the 
outputs in a defined state. 

This unique state turns off both upper and lower 
output transistors thus presenting a high impedance 
state and allowing numerous outputs to be con- 
nected to a common bus-line. Only one device at a 
time may be in the normal output state when 
connected in this manner. The logical "0" state on 
the strobe line was selected as the level which 


places the device in the normal output state, be- 
cause the logical "0" state is usually the unique 
state which occurs on such devices as the SN5442/ 
SN7442 and SN54154/SN74154 decoders. 

features 

■ Performs parallel-to-serial conversion 

■ Pin compatible with SN54151/SN74151 

■ Strobe over-ride 

■ 15 ns typical propagation delay 

■ 150 mW typical power dissipation 

■ Outputs can be connected to a common bus-line 
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DM7121/ DM8121 






DM7121/ DM8121 


absolute maximum 

ratings (Notei) 






Supply Voltage 



7V 





Input Voltage 



5.5V 





Output Voltage 



5.5V 





Operating Temperature Range 

DM7121 


-55°C to +1 25°C 






DM8121 


0°C to 70°C 





Storage Temperature Range 



-65°C to +150°C 





Lead Temperature (Soldering, 

10 sec) 


300° C 





electrical characteristics (Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

DM7121 

V cc = 4 5V 


2 




DM8121 

V cc = 4 75V 





Logical "0" Input Voltage 

DM7121 

V cc = 4 5V 




08 


DM8121 

V cc = 4.75V 





Logical "1" Output Voltage 

DM7121 

V cc = 4 5V 

(out — 2 mA 

24 




DM8181 

V cc = 4 75V 

Iout = ~5 2 mA 




Logical ''O'' Output Voltage 

DM7121 

V cc = 4 5V 

Iqut ~ 16 mA 



e* 


DM8121 

V cc = 4 75V 




V 

Logical "1” Input Current 

DM7121 

V cc = 5.5V 

V| N = 24 V 



40 

MA ^ 

DM8121 

V cc = 5 25V 




DM7121 

V cc = 5.5V 

V 1N = 5 5V 




mA 


DM8121 

V cc = 5 25V 



1 

Logical "0" Input Current 

DM7121 

V cc = 5.5V 

V| N = 0 4V 



-1.6 

mA 

DM8121 

V cc = 5 25V 



Output Short Circuit Current 

DM7121 

V cc = 5.5V 


-20 


-55 

mA 

(Note 3) 

DM8121 

V cc = 5 25V 


-18 


-55 

Supply Current 

DM7121 

V cc = 5 5V 



31 

51 

mA 

DM8121 

V cc = 5 25V 



Input Clamp Voltage 

DM7121 

V cc = 4.5V 

T a = 25°C, l, N = -12 mA 



-1 5 

\i 

DM8121 

V cc = 4.75V 



V 

_ ^ w DM7121 

V cc = 5 5V 

l 0 = -12 mA, T a = 25°C 



-1.5 

v/ 


V cc = 5 25V 



V 

Third State Output Current 

DM7121 

V cc = 5 5V 

V 0 = 2 4V or 0 4V 

-40 


40 

ma 

DM8121 

V cc = 5.25V 


Propagation Delay Time to 
Logical "1" from A,B,C or D 


V cc = 5.0V, C L 

.= 15 pF, R L = 400ft 


18 

36 

ns 

Propagation Delay Time to 
Logical "0" from A,B,C or D 


V cc = 5 0V, C t 

.= 15 pF, R u = 400ft 


21 

33 

ns 

Propagation Delay T ime to 
Logical ''1'' from Strobe 


V cc = 5 0V, C t 

= 15 pF, R L = 400ft 


17 

30 

ns 

Propagation Delay Time to 
Logical ''O'' from Strobe 


V cc = 5.0V, C L 

.= 15 pF, R L = 400ft 


18 

27 

ns 

Delay from Strobe to High Impedance 

V cc = 5.0V 

W Output 
° Y Output 


4 

8 

ns 

State (from Logical "1” Level), t 1H 

T a = 25° C 


4 

8 

Delay from Strobe to High Impedance 

V cc = 5.0V 

W Output 
Y Output 


15 

30 

ns 

State (from Logical ''O'' Level), t 0 H 

T a = 25° C 


14 

28 

Delay from Strobe to Logical "1" Level 

V cc = 5.0V 

W Output 
0 Y Output 


15 

30 

ns 

(from High Impedance State), t H1 

T A = 25°C 


15 

30 

Delay from Strobe to Logical "0” Level 

V cc - 5.0V 

W Output 


19 

38 

ns 

(from High Impedance State), t H0 

T A = 25°C 

° Y Output 


18 

36 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 





for actual device operation 








Note 2: Unless otherwise specified min /max limits apply across the -55°C to +125°C temperature 
range for the DM7121 and across the 0°C to 70°C range for the DM8121 All typicals are given for 




V cc = 5.0V and T A = 25°C 








Note 3: Only one output at a time should be shorted 
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DM712 3/ DM 812 3 TRI-STATE® 
quad 2-input multiplexer 

general description 

The DM7123/DM8123 consists of four 2-input 
multiplexers with common input select logic and 
common output disable circuitry. It allows two 
groups of four bits each to be multiplexed to four 
parallel outputs. When the Enable input is at the 
logical “0" level the outputs are conventional TTL. 
However, when a logical "1” is applied, the outputs 
assume a high-impedance state. Both upper and 
lower output transistors are turned off and the 
resulting condition allows many devices to be 
connected to a common bus line without loading 
down or being loaded down by other devices on 
the line. 


Series 54/74 


The DM7123/DM8123 is pin compatible and func- 
tionally compatible with the FSC 9322 and the 
SN54157/SN74157 except for the TRI-STATE 
capability. 

features 

■ Typically 10 ns from data to output 

■ Power dissipation 200 mW typ 

■ TR I -STATE outputs 

■ Pin compatible with FSC 9322 and SN54157/ 
SN74157 

■ Diode clamped inputs 


logic diagram 



Zd Zq Zb Z a 


connection diagram truth table 


Dual-In-Line and Flat Package 



ENABLE 

SELECT 

INPUT 
>0 li 

OUTPUT 

1 

B 

X 

X 

Hi-Z State 

6 

■■ 

X 

0 

0 

0 

1 

X 

1 

1 

0 

0 

0 

x 

0 

0 

0 

1 

x 

1 
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DM7123/DM8123 













DM7123/DM8123 


absolute maximum ratings (Note i) 

Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range 

DM7123 -55°C to 125°C 

DM8123 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Note2) 


PARAMETER 

CONDITIONS 

Ujjjl 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7123 

DM8123 

V cc - 4.5V 
V cc - 4.75V 


2.0 



V 

Logical "0" Input Voltage 

DM7123 

DM8123 

V cc = 4.5V 
V cc = 4.75V 




.8 

V 

Logical "1" Output Voltage 

DM7123 

DM8123 

V cc = 4.5V 
V cc = 4.75V 

Iout = -2.0 mA, V IN = 2 V 
Iout = -5.2 mA, V IN = 2V 

2.4 



V 

Logical "0" Output Voltage 

DM7123 

DM8123 

V cc = 4.5V 
V cc = 4.75V 

Iout = 16 mA, V (N = .8V 



.4 

V 

Third State Output Current 

DM7123 

DM8123 

V cc = 5.5V 
V cc = 5.25V 

0.40 <, V OLH ^ 2.4V 
V )N (Enable) = 2 V 

-40 


40 

MA 

Logical "1“ Input Current 

DM7123 

DM8123 

V cc = 5.5V 
V cc = 5.25V 

Vin = 2 4V 



40 

MA 


DM7123 

V cc = 5.5 V 

V, N = 5.5V 




mA 


DM8123 

V cc = 5.25V 




Logical "0” Input Current 

DM7123 

DM8123 

V cc = 5.5V 
V cc = 5.25V 

V IN = 0.4V 


-1.0 

-1.6 

mA 

Output Short Circuit Current 
(Note 3) 

DM7123 

DM8123 

V cc = 5.5V 
V cc = 5.25V 

V IN = 4.5V 

-30 

-50 

-70 

mA 

Supply Current 

DM7123 

DM8123 

V cc = 5.5V 
V cc = 5.25V 

V, N (Enable) = 4.5V 
Other Inputs 0V 


40 

51 

mA 

Input Clamp Voltage 

DM7123 

DM8123 

V cc = 5.0V 
T a = 25°C 

1 1 (sj = —12 mA 


-1.0 

-1.5 

V 

Propagation Delay to a Logical 

"0” from 

V cc = 5.0V 


g 

11 

18 

ns 

Data to Output, t pd0 


T a = 25° C 



Propagation Delay to a Logical 
Select to Z A , t pd0 

"0” from 

V cc = 5.0V 
T a = 25°C 


8 

17 

24 

ns 

Propagation Delay to a Logical 

“1" from 

V cc = 5.0V 


A 

8 

15 

ns 

Data to Output, t pd1 


T a = 25°C 


*r 

Propagation Delay to a Logical 
Select to Z A , t pd1 

"1” from 

V cc = 5.0V 
T a = 25°C 


5 

15 

23 

ns 

Delay from Disable to High Impedance 

V cc = 5.0V 


4 

1 

11 


State (from Logical "1" Level), t 1H 

T a = 25° C 





Delay from Disable to High Impedance 

V cc = 5.0V 


9 

19 

27 

ns 

State (from Logical "0" Level), t 0H 

T a = 25° C 


Delay from Disable to Logical ' 

1" Level 

V cc = 5.0 V 


9 

18 

25 

ns 

(from High Impedance State), t H1 

T a = 25°C 


Delay from Disable to Logical ' 

'0" Level 

V cc = 5.0V 


10 

23 

j 

30 


(from High Impedance State), t H0 

T a = 25° C 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7123 and across the 0°C to 70° C range for the DM8123. All typicals are given for 
V C C = 5.0V and T A = 25° C. 

Note 3: Only one output at a time should be shorted. 
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DM7130/DM8130 10 -bit comparator 
DM7160/DM8160 6-bit comparator 


general decription 

The DM7130/DM8130and DM7160/DM8160com- 
parators determine equality or non-equality be- 
tween two binary words. The DM 7 130/ DM 8 130 
compares two ten- bit words while the DM7160/ 
DM8160 compares two six-bit words. A strobe 
over-ride is provided on both devices which when 
taken to a logical will force the output to a 
logical “1". 


features 

■ Senes 54/74 compatible 

■ 20 ns typical compare delay 

■ Typical power dissipation 

DM7130/DM8130 240 mW 

DM7160/DM8160 205 mW 

■ Open collector outputs for expandability 
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DM7130/ DM 8130, DM7160/DM8160 



DM7130/ DM8130, DM7160/DM8160 


absolute maximum ratings (Notei) 

Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range DM8130, DM8160 0°C to 70°C 

DM7130, DM7160 -55°C to +125°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Note 2) 


PARAMETER 


. .. . DM7130, DM7160 V cc = 4.5V 

Log.cal 1 Input Voltage p^o, DM8160 V C c ~4 7BV 

. „ . DM7130, DM7160 V cc = 4.5V 

Logical 0 Input Voltage DM81 30, DM81 60 V cc = 4.75V 

DM7130, DM7160 V cc = 5.5V 4 , „ 

Logic 3 ' 1 Output Current ^81 30, DM81 60 V CC = 5.25V V °ut = 5.5V 

, t , , DM7130,DM7160 V cc = 4 5V , A 

Logic 3 ' 0 Output Voltage ^ 4^7 'o L =16mA 

( „ DM7130/DM7160 V cc = 5.5V v , „ 

Log'ca' 1 Input Current pMf T sO, DM8160 vt^525V , V ' N = 24V 

DM7130,DM7160 V cc = 5.5V 

DM8130,DM8160 V cc = 5.25V IN b5V 

. A DM7130, DM7160 V CC =5.5V w 

Logical 0 Input Current p^ T 30 pM 816 o Vcc ■ 5.25V V '« = 0 4V 

, , „ DM7130.DM7160 V cc = 5.5V 

Supply Current — = ■ ■ - — T 

DM8130,DM8160 V cc - 5.25V 

DM7130,DM7160 V cc = 5.5V 

DM8130, DM8160 V cc = 5.25V 

. v, , DM7130, DM7160 V cc = 4 5V , A _ 

Input Clamp Voltage DM 8130,OM8160 Vcc - ~ 4 7SV ' N ‘ 2 m ’ Ta * 26 C 

Propagation Delay to a Logical "0” from Strobe y^- = 5 0V 

t l See ac test circuit 

to Output, tp d0 T a = 25 C 

Propagation Delay to a Logical "1 " from Strobe V cc = 5 0V _ 

* _ bee ac test circuit 

to Output, t pd1 T A = 25 C 

Propagation Delay to a Logical "0” from Data y„- = 5 0V 

1 ; v CC j.uv See ac test circuit 

to Output, t pd0 T a = 25 C 

Propagation Delay to a Logical "I" from Data V cc = 5.0V 

_ o _ bee ac test circuit 

to Output, t pd1 T A = 25 C 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7130 and DM7160 and across the 0°C to 70° C range for the DM8130 and DM8160. 
All typicals are given for Vcc = 5.0V and T/\ = 25°C. 
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Series 54/74 




DM7131/DM8131, DM7136/DM8136 
general description 

The DM7131/DM8131, DM7136/DM8136 com- 
pare two binary words of two-to-six-bits in 
length and indicates matching bit-for-bit of the 
two words. Inputs for one word are 54/74 series- 
compatible TTL inputs, whereas those of the 
second word are high impedance receivers driven 
by a terminated data bus. These bus inputs in- 
clude IV typical hysteresis which provides 1.8V 
noise immunity. The DM7131/DM8131 has active 
pull up output and goes to the low state upon 
comparison. The DM7136/DM8136 has open- 
collector output which goes to high state upon 
comparison and is expandable to n bits by col- 
lector-ORing. Both devices have an output latch 
which is strobe controlled. 

The transf er of info rmation to the output occurs 
when the STROBE input goes from a logic "1" 


6-bit unified bus comparator 

to l ogic "0” state. Inputs may be changed while 
the STROBE is at the logic "1" level without 
affecting the state of output. These devices are 
useful as address comparators in computer systems 
utilizing unified data bus organization. 

features 

■ Low bus input current 15/iAtyp 

■ High bus input noise immunity 1.8V typ 

■ High fan out 

■ I nput clamping diodes 

■ Output compatible with TTL circuits 

■ Output latch provision 
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DM7131/ DM 8131, DM7136/ DM 8136 


absolute maximum ratings operating 

conditions 





MIN 

TYP 

MAX UNITS 

Supply Voltage 

7V Supply Voltage 




TTL and Strobe Input Voltage 

5.5V DM7131, DM7136 4.5 

5 

5.5 V 

Fan Out 

10 DM8131, DM8136 4.75 

5 

5.25 V 

Storage Temperature Range 

-65°C to +150°C Temperature (T/U 





DM7131, DM7136 -55 

+25 

+125 °C 


DM81 31, DM81 36 0 

+25 

+70 °C 

electrical characteristics (Operating Temperature Range- 

Unless Otherwise Specified) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input "1" Voltage (Except Bus Inputs) 

V cc = Mm 

20 



V 

Input "0" Voltage (Except Bus Inputs) 

V cc = Min 



08 

V 

Bus Input "1" Threshold Voltage 

DM7131, DM7136 

1 65 

2 25 

2 65 

V 


DM8131, DM8136 

1 80 

2 25 

2 50 

V 

Bus Input "0" Threshold Voltage 

DM7131, DM7136 

0 97 

1 3 

1 63 

V 


DM8131,DM8136 

1 05 

1 3 

1 55 

V 

Input Clamp Diode Voltage 

V cc = Max, 1 in = -12 mA 



-1 5 

V 


T a = +25°C 





TTL Input "1" Current 

V cc = Max, V, N = 2 4V 



40 

MA 


V, N = 5 5V 



1 

mA 

TTL Input "0" Current 

V cc = Max, V, n = 0 4V 



-1 6 

mA 

Strobe Input "1" Current 

V cc = Max, V| N = 2 4V 



80 

ma 


V, n = 5 5V 



2 

mA 

Strobe Input "0" Current 

V cc = Max, V, n = 0 4V 



-2.4 

mA 

Maximum Bus Input Current 

V cc = Max, V in = 4V 


15 

50 

ma 


V CC = 0V, V in = 4V 


1 

50 

juA 

Logic "0" Output Voltage 

Vqq = Min, Iout = m A 



04 

V 

Logic "1” Output Voltage 

V cc = Mm, 1 out = -400 /xA DM7131 

24 



V 


DM8131 





Logic "1" Output Current 

V cc = Max, Vqut = 5V DM7136 



250 

MA 


DM8136 





Output Short Circuit Current 

V cc = Max, V OUT = 0V DM7131 

-20 


-55 

mA 


DM8131 

-18 


-55 

mA 

Power Supply Current 

V C c = Max 


50 

74 

mA 

Propagation Delays 






TTL Input to Output, t pd1 

V cc = 5V, T a = 25°C 


20 


ns 

TTL Input to Output, t pd0 

V cc = 5V, T a - 25°C 


20 


ns 

Bus Input to Output, t pd1 

V cc = 5V, T a - 25°C 


30 


ns 

Bus Input to Output, t pd0 

Vcc = 5V, T a = 25°C 


30 


ns 

Strobe Input to Output, t pd1 

V cc = 5V, T a = 25°C 


20 


ns 

Strobe Input to Output, tp d0 

V cc = 5V, T a = 25°C 


20 



ns 
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DM7200/DM8200 4-bit comparator 
general description 

The DM7200/DM8200 is a monolithic TTL 
(Transistor-Transistor Logic) circuit which is used 
to compare the numerical values of two four-bit 
binary numbers. Outputs indicate (1) whether 
number A is greater than number B, (2) whether 
number B is greater than number A, or (3) whether 
the two numbers are equal. A strobe input over- 
rides all other inputs and places the outputs in a 
definite state. The design chosen provides maxi- 
mum speed with minimum circuit complexity. 
Numerical comparisons of words longer than four 
bits may be made by using additional DM7200/ 
DM8200's only. 


features 

■ Series 54/74 Compatible 

■ Typical Noise Immunity IV 

■ Guaranteed Noise Immunity 400 mV 

■ Typical Propagation Delay 20 ns 

■ Typical Power Dissipation 175 mW 

applications 

■ Digital stepping-motor control applications 

■ Convergence applications 

■ Summing junction for digital servo systems 



M7200/DM8200 






DM7200/ DM8200 


absolute maximum ratings 


Supply Voltage 
Input Voltage 

Operating Temperature Range DM7200 
DM8200 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec.) 


-55 C to +125 C 
0°C to +70° C 


-65 C to +150 C 


electrical characteristics(Note d 


PARAMETER 


CONDITIONS 


Logical "I” Input Voltage 


Logical "0" Input Voltage 


Logical "1" Output Voltage 


Logical " 0 " Output Voltage 


DM7200 

DM8200 


V cc = 4.75V 

Vcc = 4.5V 
V cc = 4.75V 

Vcc = 4.5V 
V cc = 4.75V 


Iqut — 400 ii A 


Iqut ~ mA 


Logical "1" Input Current 


Logical "0" Input Current 


V cc = 5.25V 

Vcc = 5.5V 
V cc = 5.25V 


Logical “1" Input Current 

Output Short Circuit 
Current (Note 2) 


DM7200 

DM8200 


V cc = 5.25V 


V cc = 5.25V 


Supply Current 

Propagation Delay to a 
Logical “1" from Any Data 
Input to Output t pd ! 

Propagation Delay to a 
Logical ”0" from Any Data 
Input to Output tpd o 

Propagation Delay to a 
Logical "1" from Strobe 
Input to Output t pd t 

Propagation Delay to a 
Logical "0" from Strobe 
Input to Output tpd o 

Time Prior to Removal of 
Strobe that Data Inputs 
Must Be Stabilized; tggj yp 


V cc = 5.25V 


V cc = 5.0V 
T a = 25° C 


V cc = 5.0V 
T a = 25° C 

V CC = 5.0V 
T a = 25°C 


Time After Activation of 
Strobe that Data Inputs 
Must be Held; t HOLD 


Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7200 and 
0°C to +70°C for the DM8200. Typical values apply to supply voltages of 5.0V. 

Note 2: Only one output should be shorted at a time. 
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DM7210/DM8210 8-channel digital switch 
DM7211/DM8211 8-channel digital switch 


general description 

The DM721 0/DM82 10 and DM721 1/DM821 1 are 
digital bipolar integrated circuits employing TTL, 
used to multiplex eight INPUT channels to a single 
OUTPUT. Depending upon the 3-bit binary num- 
ber applied to the SELECT lines, the digital bit on 
the unique INPUT selected appears on the output. 

The DM721 1/DM821 1 provides a strobe input 
which when taken to a logical "1" level places 
the output in the logical “V state. 

The circuit can also be used to convert parallel 
input information to serial output information. If 


eight bits of parallel information are applied to the 
inputs, and if the binary numbers 000 through 1 1 1 
are sequenced on the select lines, the output will 
provide a serial presentation of the input bits 

features 

■ TTL Circuitry 

■ Input Clamping Diodes 

■ 1 Volt Typical Noise Immunity 

■ 400 mV Guaranteed Noise Immunity 

■ Completely compatible with Series 54/74 circuits 


connection diagrams 


Vcc 


DM7211 

Dual-ln-Line and Flat Packages 


INPUT INPUT INPUT INPUT 
7654 STROBE* OUTPUT 



C INPUT INPUT INPUT INPUT NC GND 
0 12 3 


*A Logical 1 on the strobe input causes the output to go the Logical 1 state 
A Logical 0 on the strobe input allows information to be routed through the di 


DM7210 

Vcc A INPUT 7 INPUT 6 INPUT 5 INPUT 4 OUTPUT 
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DM7210/DM8210.DM7211/DM8211 


absolute maximum ratings 


Supply Voltage 
Input Voltage 
Fanout 

Storage Temperature Range 

Operating Temperature Range DM7210, DM721 1 
DM8210, DM8211 

Lead Temperature (soldering, 10 sec) 


7V 

5.5V 

10 

-65° C to +1 50° C 
-55°C to +125°C 
0°C to +70° C 
300° C 


electrical characteristics (Notei) 


PARAMETER 

CONDITION 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7210, DM7211 

V cc = 4 5V 

2.0 



v 

DM8210, DM8211 

V cc = 4.75V 




Logical ”0'' Input Voltage 

DM7210,DM721 1 

V cc = 4 5V 



0.8 

v 

DM8210,DM821 1 

V cc = 4.75V 




Logical "1" Output Voltage 

DM7210,DM721 1 

V cc = 4.5V 

1 l, ,-r - 400 llA 

2.4 



v 

DM8210,DM821 1 

V cc = 4.75V 




Logical "0" Output Voltage 

DM7210, DM721 1 

Vrr = 4 5V 

v C C , QuT _ 



0.4 

V 

DM8210, DM821 1 

V cc = 4 75V 




Logical "1" Input Current 

DM7210, DM721 1 

Vcc = 5.5V „ , 



40 

HA 

(All Inputs) 

DM8210, DM8211 

V cc = 5.25V 



Logical "1" Input Current 

DM7210, DM7211 

Vcc ■ 5.5V u RBU 



1 

mA 

(All Inputs) 

DM8210, DM8211 

V cc = 5.25 V 




Logical ”0'' Input Current 

DM7210, DM721 1 

Vrr = 5 5V 

CC v m =0 4V 


-1.0 

-1.6 

mA 

(All Inputs) 

DM8210, DM8211 

V cc = 5.25V 


Input Clamp Diode 

DM7210, DM7211 

V cc = 5-5V = _ 19 mA T = 9R o p 


-1.0 

-1.5 

V 

(All Inputs) 

DM8210, DM821 1 

V cc = 5.25 V 



Output Short Circuit Current 

DM7210, DM721 1 

V cc = 5.5V 

-20 


-55 

mA 

DM8210,DM821 1 

v OUT w 

V cc = 5.25V 

-18 


Power Supply Current 

DM7210, DM7211 

V cc = 5.5V 


20 

33 

mA 

(All Inputs GND) 

DM8210,DM821 1 

V cc = 5.25V 


Propagation Delay to a Logical "0” 
From Data Input to Output, t pd0 

V cc = 5.0V, T a = 25° C 

10 

21 

30 

ns 

Propagation Delay to a Logical "0” 
From Strobe Input to Output 

V cc = 5 0V, T a = 25° C 

10 

19 

27 

ns 

Propagation Delay to a Logical "1" 
From Data Input to Output, t pd1 

V cc = 5.0V, T a = 25° C 

10 

23 

32 

ns 

Propagation Delay to a Logical "1" 
From Strobe Input to Output 

V cc = 5.0V, T a = 25° C 

10 

21 

30 

ns 

Data Selection Settling Time From 
0->1 Transition on A, B, C (t s j) 

V cc = 5.0V, T a = 25° C 

15 

31 

43 

ns 

Data Selection Settling Time From 
1-*0 Transition on A, B, C (t s0 ) 

V cc = 5 0V, T a = 25°C 

15 

31 

42 

ns 


Note 1: Unless otherwise specified the min-max limits apply across the -55°C to +125°C temperature 
range for the DM7210 and DM7211 and across the 0°C to 70°C temperature range for the DM8210 
and DM821 1 Typicals are given for Vcc = 5 0V and 25°C. 
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DM7214/ DM8214 



Series 54/74 


DM7214/DM8214 TRI-STATE®dual 4:1 multiplexer 
general description 


The DM7214/DM8214 is a TRI-STATE dual four- 
line to one-line multiplexer. The device acts as a 
double-pole four-throw switch. One data line is 
selected from each of two four-line inputs. Two 
SELECT lines determine which of the four inputs 
is chosen; however the same input of both four-line 
selections will be selected. TRI-STATE logic allows 
for the added feature that the outputs of the de- 
vice can be tied to outputs of similar devices and 
connected to a common bus-line. Nominal TTL 
outputs cannot be connected due to the low- 
impedance logical "I” output current which one 
device would have to sink from the other. If, 
however, on all but one of the connected devices 
both the upper and lower output transistors are 
turned off, then the one remaining device in the 
normal low-impedance state will have to supply to 
or sink from the other devices only a small amount 
of leakage current. This is exactly what occurs on 
the DM7214/DM8214. The STROBE input is used 


to place the output in this unique high-impedance 
state. 

features 

■ Pin-for-pin compatible with SN541 53/SN741 53 

■ Organized for party-line systems 

■ Up to 128 devices can be connected to a 
common bus-line 

■ Propagation delay 20 ns typical 

■ Power dissipation 170 mW typical 

■ Input diode clamps 

■ Series 54/74 compatible. 


The DM7214 is characterized for operation over 
the full military temperature range of -55°C to 
+125°C; the DM8214 is characterized for opera- 
tion from 0°C to 70°C. 


logic and connection diagrams 



Dual-In-Line and Flat Package 




2C3 2C2 2C1 2C0 2Y 

2G 

B 6 A A 



1C3 1C2 1C1 


I s I* I' I 


DATA INPUTS 
TOP VIEW 


Analogous to DP4T Switch 



INPUTS I OUTPUTS 



truth table 


ADDRESS INPUTS 


DATA INPUTS 


CO Cl C2 C3 


X = DON'T CARE 
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absolute maximum ratings 

(Note 1) 






V C c 

Input Voltage 
Output Voltage 

Time that two bus-connected devices may 
be in opposite low impedance states 
simultaneously (5% Duty Cycle) 
Storage Temperature Range 
Operating Temperature Range DM7214 
DM8214 

Lead Temperature (Soldering, 10 sec) 

7V 

5.5V 

5.5V 

Indefinitely 
-65° C to +150°C 
-55°C to +125°C 
0°C to +70° C 
300°C 





electrical characteristics (Note 2 ) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Diode Clamp Voltage 


V CC = 5.0V, l jN = -12 mA 
T a = 25°C 



-1.5 

V 

Logical "1” Input Voltage 

DM7214 

V cc = 4.5V 


2.0 



v 

DM8214 

V cc = 4.75V 





Logical "0" Input Voltage 

DM7214 

V cc = 4.5V 




0.8 

\/ 

DM8214 

V cc = 4.75V 





Logical "1" Output Voltage 

DM7214 

V cc = 4.5V 

Iout — 2.0 mA 

2.4 

3.2 


V 

DM8214 

V cc = 4.75V 

Iout = -5.2 mA 


Logical "0" Output Voltage 

DM7214 

V cc -4.5V 

Iout = 1 6 mA 


0.2 

0.4 

v 

DM8214 

V cc = 4.75V 



Logical “1" Input Current 

DM7214 

V cc = 5.5V 

V| N = 2.4V 
Vin = 5.5V 



40 

1.0 

mA 

mA 

DM8214 

V cc = 5.25V 



Logical “0" Input Current 

DM7214 

V cc = 5.5V 

V, N = 0.4V 



-1.6 

mA 

DM8214 

V cc = 5.25V 



Short-Circuit Output Current 

DM7214 

V cc = 5.5V 

Vqut * 0V 

-20 


-55 

mA 

(Note 3) 

DM8214 

V cc = 5.25V 

-18 


-57 

Output Disable Current 

DM7214 

V cc = 5.5V 

V O ut= 0-4V to 2.4V 

-40 


40 

ma 

(Hi-Z Output State) 

DM8214 

V cc = 5.25V 

V 0 ut = 0.4V to 2.4V 

-40 


40 

Supply Current 

DM7214 

V cc = 5.5V 

All inputs at GND 


34 

56 

mA 

DM8214 

V cc = 5.25V 


34 

65 

Propagation Delay from Data to 
Output, t pd1 
tpdO 


V cc = 5.0V, T a 

= 25°C, C L = 50 pF 


15 

12 

23 

18 

ns 

Propagation Delay from Address 
to Output, t pd1 
tpdO 


V cc = 5.0V, T a 

= 25°C, C L = 50 pF 


20 

20 

34 

34 

ns 

Delay from Logical "1” to Hi-Z 
Output State, tj H 


V cc = 5.0V, T a 

= 25°C 


5 

10 

ns 

Delay from Logical "0” to Hi-Z 
Output State, t 0 H 


V cc = 5.0V, T a 

= 25° C 


15 

23 

ns 

Delay from Hi-Z to Logical "1” 
Output State, t H1 


V cc = 5.0V, T a 

, = 25°C, C L = 50 pF 


12 

18 

ns 

Delay from Hi-Z to Logical "0" 
Output State, t H0 


V cc = 5.0V, T a 

. = 25° C, C L = 50 pF 


14 

21 

ns 

Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7214 and across the 0°C to 70°C range for the DM8214. All typicals are given 
for V C c = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM721 9/ DM 8219 TRI-STATE® 
16-line to one-line multiplexer 

general description 

The DM721 9/DM8219 multiplexes sixteen digital 
lines to one output. A four-bit code determines 
the particular one-of-sixteen inputs which is routed 
to the output. The data is inverted from input to 
output. A strobe over-ride places the output in the 
high-impedance state. 


features 

■ Typical propagation delay 10 ns 

■ Typical power dissipation 225 mW 

■ Series 54/74 compatible 


logic and connection diagrams 


OUTPUT 

W 



Dual-In-Line and Flat Package 



TOP VIEW 


1-150 




absolute maximum ratings (Note i) operating conditions 


Supply Voltage 7V 

Input Voltage 5.5V 

Storage Temperature Range -65°C to +1 50°C 

Lead Temperature (Soldering, 10 sec) 300°C 


Supply Voltage (Vcc) 
DM7219 
DM8219 

Temperature (Ta) 
DM7219 
DM8219 


MIN 

MAX 

4.5 

5.5 

4.75 

5.25 

-55 

+125 

0 

70 


electrical characteristics (Note 2) 


PARAMETER 

Logical "1” Input Voltage 
Logical “0" Input Voltage 

Logical "1 " Output Voltage 

Logical "0” Output Voltage 

Third State Output Current 
Logical "V Input Current 

Logical ''O'' Input Current 

^ DM72 

Output Short Circuit Current — ^ 

Supply Current 

Input Diode Clamp Voltage 

Propagation Delay to a Logical “0" 
from Data Select Inputs to Output, 


CONDITIONS 


Vcc-Min l OUT = -2.0 mA 

V|N(i) = 2.0V Iout = -5.2 mA 
V|n( 0 ) = 0.8V 

V cc = M.n, V IN(1 j = 2V, V tN(0) = 0.8V 
Iqut = 1 6 mA 

V cc = Max, V 0 = 0.4V to 2.4V 

V cc = Max, V IN = 2.4V 
V in = 5 5V 

V cc = Max, V, N = 0 4V 
Vqc = Max, Vqut = 0V 

V cc = Max, V IN - 4 5V 

Vcc = Min, 1 1 |sj = — 12 mA 
T a = 25°C 

V CC = 5 0V C L = 50 pF 

T A = 25° C Ri = 400f2 


MIN TYP 

2.0 


MAX UNITS 


40 mA 
1 0 mA 


-100 mA 

-100 mA 

68 mA 

-15 V 


Propagation Delay to a Logical "1" 
from Data Select Inputs to Output, 
tpdl 

Propagation Delay to a Logical "0” 
from Data Inputs to Output, t pd0 

Propagation Delay to a Logical "1” 
from Data Inputs to Output, t pd1 

Delay from Strobe to High Imped- 
ance State (from Logical "1" Level), 


V cc = 5 0V 
T a = 25°C 

V cc = 5 0V 
T a = 25° C 


Delay from Strobe to High Imped- 
ance State (from Logical ”0" Level), 


V cc = 5 0V 
T a = 25° C 


Delay from Strobe to Logical "1” 
Level (from High Impedance State), 
t H i 

Delay from Strobe to Logical ''0” 
Level (from High Impedance State), 


V cc = 5 0V 
T a = 25° C 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7219 and 
across the 0°C to 70°C range for the DM8219 All typicals are given for V^C = 5 0V and Ta = 25°C 
Note 3: Only one output at a time should be shorted 
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Series 54/74 


DM7220/DM8220 parity generator and checker 


general description 

The DM7220/DM8220 is a monolithic integrated 
circuit which can be used to both generate a parity 
bit and check for parity. Nine inputs and a single 
output are provided. When it is desired to generate 
a parity bit, eight of the nine inputs are connected 
to the eight data transmission lines. Depending 
upon whether odd parity or even parity is desired 
a logical 1 or a logical 0 is applied to the ninth 


input. For a parity check, the output of the parity 
generator (sending end) is connected to the ninth 
input of the parity checker (receiver end). The 
resulting output of the parity checker will remain 
in one particular logic state unless a bit is "lost" 
during transmission. 

The device is fully compatible with other 
Series 54/74 circuits. 


schematic and connection diagrams 



typical application 


Dual-1 n-Line and Flat Package 



TOP VIEW 



AS PARITY GENERATOR AS PARITY CHECKER 


If the control line is a logical "0" the parity generator 
will generate odd parity The parity checker will ac- 
knowledge the presence of an odd number of "1"'s 
(odd parity) with a logical "0" on its output. 

If the control line is a logical 'T the parity generator 
will generate even parity. The parity checker will ac- 
knowledge the presence of an even number of "1"'s 
(even parity) with a logical "1 "on its output 
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DM7220/DM8220 


absolute maximum ratings 






Supply Voltage 
Input Voltage 
Fan Out 

Storage Temperature Range 
Operating Temperature Range DM7220 
DM8220 

Lead Temperature (Soldering, 10 sec.) 

7V 

5.5V 

10 

-65° C to +150°C 
•55° C to +125°C 
0°C to +70°C 
300° C 





electrical characteristics 

(Note 1) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7220 

V cc = 4.5V 


2.0 



V 

DM8220 

V cc = 4.75V 




Logical "0" Input Voltage 

DM7220 

V cc = 4.5V 




0.8 

V 

DM8220 

V cc = 4.75V 




Logical "1" Output Voltage 

DM7220 

V cc = 4.5V 

Iqut — 400 nA 

2.4 



\/ 

DM8220 

V cc = 4.75V 




Logical “0" Output Voltage 

DM7220 

V cc = 4.5V 

• out = 16 mA 



0.4 


DM8220 

V cc = 4.75V 




Logical "1" Input Current 

DM7220 

V cc = 5.5V 

V 1N = 2.4V 



40 

juA 

DM8220 

V cc = 5.25V 



Input Diode Clamp Voltage 

DM7220 

V cc - 5.5V 

l iN = -12 mA 
T a = 25°C 


-1.1 

-1.5 

V 

DM8220 

V cc = 5.25V 


Logical "1" Input Current 

DM7220 

V cc = 5.5V 

V (N = 5.5V 



1.0 

mA 

DM8220 

V cc = 5.25V 



Logical "0" Input Current 

DM7220 

V cc = 5.5V 

V lfs j = 0.4V 


-1.0 

-1.6 

mA 

DM8220 

V cc = 5.25V 


Output Short Circuit Current 

DM7220 

V cc = 5.5V 

V OU T = 0V 

-20 


-55 

mA 

DM8220 

V cc = 5.25V 

-18 


-57 

mA 

Power Supply Current 

DM7220 

V cc = 5.5V 



26 

35 

mA 

DM8220 

V cc = 5.25V 



Propagation Delay to Logical ' 
Inputs A, B, C, D, E, F, G, 

1 < tpdi 

H 

V cc = 5.0V 
C 0 = 50 pF 

T a = 25° C 
F.O. = 10 

15 

36 

58 

ns 

Propagation Delay to Logical ' 
Inputs A, B, C, D, E, F, G, 

0 / tpdO 

H 

V cc = 5.0V 
C 0 = 50 pF 

T a = 25° C 
F.O. = 10 

11 

32 

52 

ns 

Propagation Delay to Logical ' 
Input P 

1 ' tpdl 

V cc = 5.0V 
C D = 50 pF 

T a = 25° C 
F.O. = 10 

8 

21 

35 

ns 

Propagation Delay to Logical ' 
Input P 

0 , tpdO 

V cc = 5.0V 
C Q = 50 pF 

T a = 25° C 
F.O. = 10 

7 

14 

25 

ns 

Note 1: Unless otherwise specified the min-max limits apply across the -55°C to +125°C temperature 
range for the DM7220 and across the 0°C to 70°C temperature range for the DM8220. All typicals are 
given for V cc = 5.0V and T A = 25°C. 
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Series 54/74 


DM7223/DM8223 1-line to 8-line demultiplexer 


general description 

The DM7223/DM8223 1-line to 8-line demulti- determine which output receives the data train, 

plexer utilizes Series 54/74 compatible circuitry to When the data input is a logical "0" only the 

demultiplex a data train to one of eight outputs. addressed output will be a logical "0". When the 

These eight outputs are capable of driving 10 data input is a logical "1", all outputs, and there- 

standard TTL loads each. Three address lines fore the addressed output, will be logical "1's". 


connection diagram logic table 

Dual- In- Line Package 
ADDRESS 

Vcc A B C DATA NC* NC* OUTPUT 


16 1 15 1 14 1 13 1 12 111 1 10 



outputs , X = Don't Care 


*Do not make connection to Pins 10 or 11 

TOP VIEW 

typical application 

Digital Data Demultiplexer (1 Line to 64 Lines) 


ADDRESS INPUTS 


DM7223/DM8223 






DM7223/DM8223 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7223 and across the 0°C to 70°C range for the DM8223. All typicals are given for 
Vcc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 



DM7230/DM8230 TRI-STATE 
general description 

The DM7230/DM8230 demultiplexer is another 
device in National's TRI-STATE logic family. 

Digital signals applied to two input lines can be 
routed to two-of-four output lines depending upon 
the logic on the Address inputs. Outputs can be 
directly connected to other similar outputs for use 
in bus-organized systems. 


demultiplexer 

features 

■ Series 54/74 compatible 

■ 20 ns propagation delay 

■ Data complement capability 

■ Very low output impedance— high drive 
capability 

■ Separate input disable controls 

■ High-impedance output state which allows many 
outputs to be connected to a common bus-line. 
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DM7230/ DM 8230 




DM7230/ DM8230 


absolute maximum ratings 


Supply Voltage 
Input Voltage 
Output Voltage 
Time that two bus-connected 
devices may be in opposite 
low impedance states simultaneously 
(5% duty cycle) 


Storage Temperature Range 
Operating Temperature Range 
DM7230 
DM8230 

Lead Temperature (Soldering, 10 sec) 


-65 C to +150 C 

-55° C to +1 25°C 
0°C to +70° C 
300° C 


electrical characteristics (Note d 


PARAMETER 

w , DM7230 

Log, cal 1 Input Voltage ^5- 

. . . », . DM7230 

Logical 0 Input Voltage 

... DM7230 

Logical 1 Output Voltage q M8 23 q 

DM7230 

Logical "0" Output Voltage 5^3230” 

, ^ DM7230 

Logical 0 Input Current DM8230 " 

„ DM7230 

Logic,! 1 Input Current 

Logical 1 Input Current — — 

_ _ _ DM7230 

Output Disable Current g mm ~ 

Output Short Current DM7230 

(Note 2) DM8230 

- , „ DM7230 

Supply Current DM8230" 

Input Diode Clamp Voltage 


Propagation Delay to Logical "1" 
from Data or Complement Input, t pd i 

Propagation Delay to Logical "0" 
from Data or Complement Input, t^o 

Propagation Delay to Logical "1" from 
Address Input, t pd1 (Note 3) 

Propagation Delay to Logical "O'' from 
Address Input, t pd0 (Note 3) 

Propagation Delay to Logical "1" from 
Disable Input, t pd1 (Note 4) 

Propagation Delay to Logical "O'" from 
Disable Input, t pd0 (Note 4} 

Delay from Disable Input to High 
Impedance State (Note 5), t IH 

l OH 

Delay from Disable Input to Low 
Impedance State (Note 5), t H , 


IpuT = mA 
‘lour = -5 2 mA 


= 4 5V 

4 75 V 'out = 


Disable inputs 
All other inputs 

V C c = 5 5V w 

v cc -i>iSv 

Disable inputs 
All other inputs 


T V, N - 5 5V 
j V 0 = 0 4V to 2 4V 
- V 0 - 0 0V 
r V IN = 5 0V 


V cc = 5 0V, T A = 25 C 
l IN = -12 mA 

V cc = 5 0V, T a = 25 C 
C L = 50 pF 
Non inverting 
Inverting 

V cc = 5 0V, T a = 25 C 
C L = 50 pF 

Noninverting or Inverting 
V cc = 5 0V, T a = 25° C 
C L = 50 pF 

V cc = 5 0V, T a = 25°C 
C L = 50 pF 

V cc = 5 0V, T a = 25° C 
C L = 50 pF 

V cc = 5 0 V, T a = 25° C 
C L = 50 pF 

V cc - 5 0V, T a = 25° C 


V cc = 5 0V, T a = 25° C 
C L = 50 pF 


Note 1: Min/max values apply across the -55°C to +125°C temperature range for the DM7230 and across the 0°C to 70°C 
range for the DM8230 unless otherwise specified. Typicals are given for T/^ = 25°C and Vqc = 5.0V. 

Note 2: Only one output at a time snouia oe snort circuited. 

Note 3: The only conditions under which a t pc jo from the Address inputs can be observed is when an output goes from being 
nonselected to being selected and the information being routed to that output is a logical "0 " If the information had been a 
logical "1," no change would have occurred and no measurement could have been made. Similarly, the only time a t pc |-| from 
the Address inputs can be observed, is when an output (Joes from being selected to being nonselected and the information that 
had been routed to that output was a logical ''0.'' If the information had been a logical "1," no change would have occurred 
and no measurement could have been made. 

Note 4: Information in Note 3 concerning t pc |0 and t pc j-| from the address inputs are applicable here also. 

Note 5: All delays involving transitions to or from the High Impedance state are measured with respect to the Disable inputs. 
For example, with A information at a logical "0" and Disable B at a logical "1" the selected output will go from a logical "0" 
to the High Impedance state some time, tQH» after Disable A has gone from a logical "0" to a logical "1 " 
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mode of operation 


COMPLEMENT AND DATA INPUTS 

When Complement A is a logical "1", Data A will 
appear inverted at the output. When Comple- 
ment A is a logical "0", Data A will appear non- 
inverted at the output. 

This function is accomplished on the chip through 
the use of a two-input exclusive-OR gate with 
Complement A and Data A as the two inputs. 
Therefore, the A information that is routed to the 
outputs is actually (Complement A © Data A). 
That this is the case may be verified by examining 
the logic diagram. 

The two inputs of this exclusive-OR gate have 
identical characteristics, allowing the functions of 
these two inputs to be reversed. Also the propaga- 
tion delay from either input to the output will be 
the same. This is also true for the Complement B 
and Data B inputs. 

ADDRESS INPUTS 

The Address A inputs select to which of the four 
outputs A information will be routed. The same is 
true for the Address B inputs and B information. 
If A and B information are both routed to the 
same output simultaneously, that output will be a 
logical "0" if either the A or B information is a 
logical "0”. All outputs which are not selected for 


either A or B information will be in the logical 
state. 

DISABLE INPUTS 

The Disable inputs are similar to higher order 
Address inputs in that when Disable A is a logical 
"1", A information is not routed to any output. 
All four outputs are nonselected for A informa- 
tion. The same is true for Disable B and B informa- 
tion. The Disable inputs have the additional fea- 
ture that when both Disable A and Disable B are a 
logical "1” all outputs go to the High Impedance 
state. When multiple outputs are connected to a 
bus line, only one device at a time can be in the 
normal low impedance state. All others should be 
gated into the high impedance state (Figure 1). 
The selected device therefore has the normal TTL 
low impedance output providing good capacitive 
drive capability and waveform integrity especially 
during the transition from the logical “0" to logi- 
cal "1" state. The other outputs-in the high im- 
pedance state— take only a small amount of leak- 
age current from the low impedance outputs. 
Since the logical "1" output current of the se- 
lected device is 13 times that of a conventional 
Series 54/74 device (5.2 mA vs 400 /LtA), the out- 
put is easily able to supply that leakage current to 
as many as 127 other DM7230/DM8230's and still 
have available drive for the bus-line. (Figure 2) 


120 (jA for driving other lpttl inputs 


SELECTED AS 
DRIVING - 
DEVICE 


GATED INTO 
THIRD STATE ~ 
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DM7230/DM8230 




DM7280/DM8280, 
DM7281/DM8281, DM7288/DM8288 



Series 54/74 


DM7280/DM8280(S8280/N8280) presettable decade counter 
DM7281/DM8281 (S8281/N8281) presettable binary counter 
DM7288/DM8288 (S8288/N8288) presettable -M2 counter 


general description 

The counters in this series are four-bit monolithic 
subsystems containing a divide-by-two counter 
with one clock input and a second counter with a 
second clock input. The two clock inputs and the 
other logic functions provided will implement a 
wide variety of counter and storage register func- 
tions. 

features 

■ Series 54/74 compatible 


■ Two clock inputs for additional flexibility 

■ Strobed parallel-entry capability 

■ Reset inputs common to all stages 

■ Typical toggle rates to 45 MHz 

■ Typical power dissipation of 130 mW 

■ Direct-coupled stages 

■ Available in cavity or molded DIP 


connection diagrams (Dual-ln-Line Packages) 



V cc MR Q D D B Qb CPI 



DM7280/ DM 8280 
(DM54176/DM74176) 


DM7281 /DM8281 
( DM541 77/DM741 77) 
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absolute maximum ratings 









Supply Voltage 







7V 






Input Voltage 







5.5V 






Operating Temperature Range 











DM7280, DM7281, DM7288 

- 

55 C to +125° C 






DM8280, DM8281, DM8288 


0°C to +70° C 





Storage Temperature Range 



- 

65°C to +15Cf C 





Lead Temperature (Soldering, 10 sec) 




300 C 





electrical characteristics 

; Notes 

,2) 









LIMITS 


Vcc 

DATA 

DATA 

RESET 

CLOCK 

CLOCK 



MIN 

TYP 

MAX 

UNITS 


STROBE 

INPUTS 

1 

2 


"1" Output Voltage (3)<4) 

26 



V 

o°c 

4 75V 

0 8V 

2 0V 

2 0V 


Output A 

-200 mA 


28 



V 

+25° C 

5 0V 

0 8V 

2 0V 

2 0V 


Output A 

-200 MA 


2 6 



V 

+75°C 

4 75V 

0 8V 

2 0 V 

2 0V 


Output A 

-200 juA 

"0" Output Voltage 13 ’ <5) 



04 

V 

0°C 

4 75V 

0 8V 

0 8V 

0 8V 


Output A 

6 4 mA 




04 

V 

+25°C 

5 0V 

0.8V 

0.8V 

0.8V 


Output A 

6 4 mA 




04 

V 

+75°C 

4 75V 

0 8V 

0 8V 

0 8V 


Output A 

6 4 mA 

"0" Input Current 













Data Strobe 

-0 1 


-1 6 

mA 

+25° C 

5 25V 

0 4V 






Data Inputs 

-0 1 


-1 2 

mA 

+25°C 

5 25V 


0 4V 





Reset (DM8280, DM8281) 

-0 1 


-3 0 

mA 

+25°C 

5 25V 



0 4V 




Reset (DM8288) 

-0 1 


-2 8 

mA 

+25°C 

5 25V 



0 4V 




Clock! (DM8280, DM8281) 

-0 1 


-3 2 

mA 

+25°C 

5 25V 




0 4V 



Clock! (DM8288) 

-0 1 


-1 6 

mA 

+25°C 

5 25V 




0 4V 



Clock 2 (DM8280) 

-0 1 


-3 2 

mA 

+25°C 

5 25V 





0 4V 


Clocks (DM8281, DM8288) 

-0 1 


-1 6 

mA 

+25°C 

5 25V 





0 4V 


"1" Input Current 













Data Strobe 



25 

ma 

+75° C 

5 0V 

4 5V 






Data Input 



25 

ma 

+75°C 

5 0V 


4 5V 





Reset (DM8280, DM8281) 



75 

ma 

+75° C 

5 0V 



4 5V 




Reset (DM8288) 



50 

ma 

+75°C 

5.0 V 



4 5V 




Clocki 



75 

ma 

+75°C 

5 0V 




4 5V 



Clocks 



75 

ma 

+75°C 

5 0V 





4 5V 


Clock Mode Tqn Delay 













Bit A 



25 

ns 

+25° C 

5 0V 






6 4 mA 

Bit B, C, D 



25 

ns 

+25°C 

5 0V 






' 

Clock Mode T OFF Delay 













Bit A 



25 

ns 

+25° C 

5 0V 






6 4 mA 

Bit B, C, D 



25 

ns 

+25°C 

5 0V 







Data/Strobe Tqn Delay 













Bit A, B, C, D 



35 

ns 

+25° C 

5 0V 






6 4 mA 

Data/Strobe T OFF Delay 













Bit A, B, C, D 



45 

ns 

+25°C 

5 0V 






6.4 mA 

Toggle Rate 

20 

45 


MHz 

+25°C 

5 0V 






6.4 mA 



35 


MHz 

+25° C 

5.0V 






6 4 mA 

Clock Mode Switching Test* 6 ’ 



oo 

ns 

+25° C 

5 0V 




Pulse 

Pulse 


Output Fall Time 



50 

nA 

+25°C 

4 75V 






100 pF 

Power Consumption 


130 

194 

mW 

+25° C 

5 25V 



OV 

OV 

OV 


Input Voltage Rating 













Data Strobe 

55 



V 

+25°C 

5 0V 

10 mA 






Data Inputs 

55 



V 

+25°C 

5 0V 


10 mA 





Reset 

55 



V 

+25° C 

5 0V 



10 mA 




Output Short Circuit 













Current 

-10 


-60 

mA 

+25° C 

5.0V 

OV 




OV 


Input Capacitance 



3.0 

PF 

+25°C 

5 0V 







Strobe Memory Holding 













Time with "1" to "0" 
Clock or Output 
Transition 


17 

35 

ns 

+25° C 

5 0V 


0 8V 

2 0V 

2 0 V 

Output A 


With no " 1 " to "0" 
Clock or Output 
Transition 


17 

35 

ns 

+25°C 

5 0V 


2 0V 

2 0V 

2 0V 

Output A 


Strobe Pulse Width 

25 



ns 

+25°C 

5.0V 


0.8V 

2 0V 

2 0V 

Output A 


Reset Pulse Width 

30 



ns 

+25° C 

5 0V 

2 0V 

0 8V 


2 0V 

Output A 


Note 1: All voltage and capacitance measurements are referenced to the ground terminal. Terminals 



that are not specifically referenced are left electrically open. 








Note 2: Positive current flow is defined as the current into the referenced terminal. 





Note 3: Measurements of each output and the associated data i 

nput apply independently. 





Note 4: Output source current is supplied through a resistor to ground. 
Note 5: Output sink current is supplied through a resistor to Vqc- 







Note 6: The unit will tolerate any fall time on the clock due to the DC design. 
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DM7280/DM8280, 

DM7281/ DM8 281, DM7288/DM8288 








DM7280/ DM8 280, 
DM7281/ DM 8 281, DM7288/DM8288 


general description (cont.) 


The DM 7280/DM 8280 counter operates as a divide- 
by-two and divide-by-five counter with no external 
connections. When the A output is connected to 
the Clock 2 input, it counts in the familiar BCD 
mode. The bi-quinary mode is obtained by con- 
necting the D output to the Clock 1 input while 
applying the clock to the Clock 2 input. This 
produces a square- wave output at f/10 on the A 
output that is particularly useful in frequency 
synthesizers. 

The DM7281/DM8281 is a 2,2,4,8 counter when 
operated with two clock inputs and no external 
connections. It is a 2,4,8,16 counter when the A 
output is connected to the Clock 2 input. Thus, 
it may be used as a divide-by-two, -eight, or 
-sixteen counter. 

The DM7288/DM8288 consists of divide-by-two 
and divide-by-six counters. For divide-by-twelve 
operation, output A is connected to the Clock 2 
input. 


connection diagram (Flat Package) 


Counting is performed on the negative-going edge 
of the clock pulse in all three types. The divide- 
by-two stages may be toggled at up to 45 MHz, 
typical, approximately twice the maximum fre- 
quency of the Clock 2 input. 

All three have parallel inputs which may be used 
to set the corresponding outputs to desired states. 
The parallel input logic levels are transferred to the 
outputs when the strobe line is placed at the logi- 
cal “0" level. A "0" on the reset line will place 
all four outputs in the "ti" state. 

The register-storage function can be obtained by 
using the strobed parallel-entry capability. Data to 
be stored is entered by the method indicated above 
and retained on the outputs holding both clock 
inputs at logical “1" (V cc ). The register may be 
reloaded with a new parallel entry and strobe 
operation or cleared by the reset line. 



DM7280/DM8280, DM7281 /DM8281, DM7288/DM8288 
(Not applicable to DM54176W or DM54177W) 
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Series 54/74 


DM742001 SN74200) TRI-STATE 
256-bit random access memory 

DM8582 256-bit random 
access memory (open collector) 

general description 

The DM74200 and the DM8582 are 256 x 1 read/ 
write random access. TTL memories which can be 
used in applications ranging from scratch-pad to 
main memories. Eight address inputs select the 
proper bit-location and a Write-Enable input deter- 
mines whether the read mode or write mode is 
chosen. Three ch ip-enable inputs determ ine whether 
the output is in the conventional logical "1" or 
logical “0" state or whether it is gated into the 
off-state (DM8582) or the high-impedance state 


DM74200. The off-state and high-impedance states 
are useful when connection is made to a common 
bus- 1 ine. 

features 

■ 40 ns typical address access time, DM74200 

■ 50 ns typical address access time, DM8582 

■ 20 ns typical chip select access time 

■ <2 mW/bit typical power dissipation 


connection diagram 


Duai-ln-Line Package 
DATA 



truth table 


CE 

WE 

OPERATION 

OUTPUT 

(DM8582) 

OUTPUT 

(DM74200) 

L 

L 

Write 

Logical "1" 
(Open Collector) 

High Z 

L 

H 

Read 

D (Complement 

D (Complement 


of Stored Data) 

of Stored Data) 

H 

L 

Do Nothing 

Logical "1" 

High Z 

H 

H 

Do Nothing 

Logical "1" 

High Z 
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DM74200, DM8582 




DM74200, DM8582 


absolute maximum ratings (Notei) 


Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range DM74200, DM8582 0°Cto+70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics 


PARAMETER CONDITIONS 


Logical "1 " Input Voltage — V cc = 4.75V 

Logical "0” Input Voltage — V cc = 4.75V 

Logical “V Output Voltage DM74200 V cc = 4.75V , Isource = 1 0 mA 

Logical "1" Output Current DM8582 V = 5.25V , Vqut = 5.5V 


Logical "0" Output Voltage 


DM74200 

DM8582 


V cc = 5.25V ,V 0 ut = 5-5V 
V cc = 4.75V ,l s .NK = 24mA 


MIN TYP 


Third State Output Current DM74200 V cc = 5.25V , V OU t = 0.4V or 2.4V -40 

_ DM74200 Vim = 2.4V 


Logical "1" Input Current 

Logical "0" Input Current 

Output Short Circuit Current 
(Note 3) 


DM74200 

DM8582 


V cc = 5.25V , v 


DM74200 

DM8582 


Address Access Time, t AA id 

Chip Select Access Time, t AC s 
Chip Select Recovery Time, t RC s 
Write Enable Pulsewidth, t WP 
Sense Recovery Time, t SR 


DM8582 'V, n = 5.5V 

V cc = 5.25V » V IN = 0.4V 

DM8582 cc 

DM 74200 V cc = 5. 25V , V Q ut = 0V 

2MZ5190 v cc = 5.0V 

DM8582 cc 

DM74200 .. , 

DM8582 V cc -4.75V ,l IN --12mA 

DM74200 louT=12mA 

DM8582 v C c = 50V 

niun/ionn 


^ . DM74200 

Supply Current - — 

DM8582 

DM74200 

Input Clamp Voltage 

Output Ground Clamp Voltage DM74200 


DM74200 

DM8582 


DM8582 

DM74200 


T a = 25°C 
R L = 300ft 
C L = 30 pF 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics” provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the 0°C to 70°C range for the 
DM74200 and DM8582. All typicals are given for Vqc = 5.0V and T/^ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM7511/DM8511 dual gated D flip-flop 
DM7512/DM8512 dual gated master/slave JK/D flip-flop 


DM7613/DM8613 quad gated I 
general description 

The DM751 1/DM851 1 is a dual gated D flip-flop. 
Each flip-flop has its own clock, clear and two 
gated inputs. Both gate inputs must be low to 
enable data transfer to the output. 

The DM7512/DM8512 is a dual flip-flop which 
can operate in either a J, K mode or in a D-type 
mode. Both flip-flops operate from a common 
clock and a common asynchronous clear but have 
separate mode inputs so that one can operate as a 
J, K, flip-flop while the other is operating as a 
D-type flip-flop: (See truth table.) 

The DM7613/DM8613 is a quad gated D flip-flop 
with direct clear and gated inputs. The latter if 


flip-flop 


set to a logical "1" level will inhibit data entry 
from the data input. 

features 

■ Additional "do-nothing" state 

■ Positive edge triggering 

■ Guaranteed operation 

DM751 1/DM8511 30 MHz 

DM7512/DM8512 20 MHz 

DM7613/DM8613 20 MHz 

■ DM7512/DM8512 pin compatible with 

DM75L1 2/DM85L12 

■ DM7613/DM8613 common clock and clear 


connection diagrams < 

DM751 1/DM8511 
Dual-In-Line and Flat Packages 


DM751 2/DM85 12 
Dual-In-Line and Flat Packages 



TOP VIEW 



TOP VIEW 


DM7613/DM8613 
Dual-In-Line and Flat Packages 



TOP VIEW 
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DM7511/DM8511, 

DM7512/DM8512,DM7613/DM8613 



DM7511/ DM8511, 
DM7512/DM8512.DM7613/DM8613 


absolute maximum ratings (Note i» operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V 

Supply Voltage (Vcc) 




Input Voltage 

5.5V 

DM7511, DM7512, DM7613 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM8511, DM8512, DM8613 

4.75 

5.25 

V 

Storage Temperature Range 

-65°C to +150°C 

Temperature (T/\) 

DM7511, DM7512, DM7613 




Lead Temperature (Soldering, 10 seconds) 

300° C 

-55 

+125 

°c 



DM8511, DM8512, DM8613 

0 

+70 

°c 


electrical characteristics DM7511/DM8511 (Notes 2and3) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage (Vih) 

V 

cc = Min 

20 



V 

Logical "1" Input Current (l, H ) 

V 

cc = Max, V| N = 2 4V 



40 

(“A 


V 

cc = Max, V in = 5 5V 



1 0 

mA 

Logical "0" Input Voltage (V| L ) 

V 

cc = Min 



08 

V 

Logical "0" Input Current (1 )L ) 

V cc = Max, V in = 0 4V 



-1 6 

mA 

Input Clamp Voltage (V C o) 

V C c = M ax, l| N = -12 mA 


-1 0 

-1 5 

V 

Logical "1" Output Voltage (V OH ) 

Iqh = “800/jA 

24 



V 

Output Short Circuit Current (los) 







(Note 4) 







DM7511 

V 

cc = Max 

-20 


-55 

mA 

DM8511 

V 

cc = Max 

-18 


-55 

mA 

Logical "0" Output Voltage (V OL ) 

V 

cc = Min, Iql = 16 mA 



04 


Supply Current (l cc ) 

V 

cc = Max, Clear = Clock = 3 0V 



55 

mA 


All Other Inputs = 0V 





Propagation Delay to a Logical "0" 




19 

30 

ns 

from Clock to Output (t pd0 ) 







Propagation Delay to a Logical "0" 




19 

30 

ns 

from Clear to Output (t pd0 ) 







Propagation Delay to a Logical "1" 




135 

20 

ns 

from Clock to Output (t pd1 ) 


T a = 25°C 







> V cc = 5 0V, 





Maximum Clock Frequency (f MAX ) 


C L = 50 pF 

30 

45 


MHz 

Minimum Set-Up (t SET UP ) 




10 

15 

ns 

Minimum Hold T ime (t HO LD ) 




-5 0 

0 

ns 

Minimum Clock Pulse (tpw(CLOCK) 




11 

20 

ns 

Minimum Clear Pulse (tpw ( clear)) 

- 



10 

20 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM751 1 and 
across the 0°C to +70°C range for the DM851 1 All typicals are given for Vcc = 5 OV and T/\ = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative All voltages referenced to ground unless 
otherwise noted. All values shown as max or mm on absolute value basis 
Note 4: Only one output at a time should be shorted. 
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electrical characteristics (con't) DM7512/DM8512 (Notes2and3) 


PARAMETER 

CONDITIONS 

[ LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage (V IH ) 

V C c = Min 

20 



V 

Logical "1" Input Current (l )H ) 

V cc = Max, V, N = 2 4V 



40 

mA 


V cc = Max, V IN = 5 5V 



1 0 

mA 

Logical "0" Input Voltage (V, L ) 

Vqc = Min 



08 

V 

Logical "0" Input Current (l, L ) 

V cc = Max, V, N = 0 4V 


-1 0 

-1 6 

mA 

Input Clamp Voltage (V C o) 

V cc = Max, l| N = -12 mA 


-1 0 

-1 5 

V 

Logical "1" Output Voltage (V OH ) 

Vcc = Min, Iqut = ~80CkiA 

24 



V 


' 

2-0V, V IN(0) = 0 8V ] 





Output Short Circuit Currenr (l 0 s) 

V cc = Max, V OUT - 0V j 





(Note 4) 







DM7512 

V cc = Max, Vqut = 0V 

-20 


-55 

mA 

DM8512 

V cc = Max, Vqut = 0V 

-18 


-55 

mA 

Logical "0" Output Voltage (V OL ) 

Vqc = Min, l OL = 16 mA 



04 

V 


V IN(1) =2 0V, V, N(0) = 0 8V 





Supply Current (l cc ) 

V cc = Max, Clock, Clear = 3 0V 



57 

mA 


All Other Inputs = 0V 





Propagation Delay to a Logical "0" 




26 

40 

ns 

from Clock to Output (t pd0 ) 







Propagation Delay to a Logical "0" 




26 

40 

ns 

from Clear to Output (t pd0 ) 







Propagation Delay to a Logical "1" 




21 

35 

ns 

from Clock to Output (t pd1 ) 







Propagation Delay to a Logical "1" 




22 

35 

ns 

from Clear to Output (t pd1 ) 







Maximum Clock Frequency (f MAX ) 


Ta = 25°C, 

20 

28 


MHz 

Minimum Clock Pulse 


> V cc = 5.0V, 


15 

25 

ns 



C L = 50 pF 





Minimum Clear Pulse 




13 

25 

ns 

J, D Set-Up Time for "0" (t so ) 




8 7 

15 

ns 

J, D Set-Up Time for "1" (t S i ) 




90 

15 

ns 

M Set-Up Time for "0" (t so ) 




15 

25 

ns 

M Set-Up Time for "1" (t si ) 




20 

30 

ns 

K Set-Up Time for "1" (t si ) 




13 

20 

ns 

K Set-Up Time for "0" (t S o) 

J 



13 

20 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The 
table of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7512 and 
across the 0°C to +70°C range for the DM8512 All typicals are given for Vcc = 5 OV and T/\ = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative All voltages referenced to ground unless 
otherwise noted All values shown as max or min on absolute value basis 
Note 4: Only one output at a time should be shorted 


truth tables 


DM7511 


DM7512 


DM7613 


D 

Gi 

g 2 

CLR 

°n+i 

Q N+1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

X 

1 

X 

0 

Qn 

Qn 

X 

X 

1 

0 

Qn 

Qn 

X 

X 

X 

1 

0 

1* 


•Asynchronous transition 
X = Irrelevant 


J 

K 

M 

CLR 

°N+1 

0 

0 

1 

0 

Qn 

1 

0 

1 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 

Qn 

X 

X 

0 

0 

D 

X 

X 

X 

1 

0* 


•Asynchronous transition 
X = Irrelevant 


D 

G 

CLR 

q n+i 

1 

0 

0 

1 

0 

0 

0 

0 

X 

1 

0 

Qn 

X 

X 

1 

0* 


•Asynchronous transition 
X = Irrelevant 
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DM7511/DM8511, 

DM7512/ DM8512, DM7613/DM8613 




DM75TI/DM8511, 

DM7512/DM8512.DM7613/DM8613 


electrical characteristics (con't) DM76i3/DM86i3 <Notes2and3) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage (V tH ) 

\ 

^cc ~ Min 

20 



V 

Logical "1" Input Current (l| H ) 

V 

cc =Max,V IN =2 4V 



40 

juA 


V 

'cc = Max, V in = 5 5V 



1 0 

mA 

Logical "0" Input Voltage (V| L ) 

\ 

^cc = Mm 



08 

V 

Logical "0" Input Current (l| L ) 

V cc = Max, V 1N = 0 4V 


-1 0 

-1 6 

mA 

Input Clamp Voltage (V co ) 

\ 

'cc = Max, l IN = -12 mA 


-1 0 

-1 5 

V 

Logical" 1" Output Voltage (Vqh) 

V 

^cc = Min, Iqh = ~800/iA 

24 




Output Short Circuit Current ( 1 os ) 
(Note 4) 







DM7613 

V 

'cc = Max 

. -20 


-55 

mA 

DM8613 

\ 

'cc = Max 

-18 


-55 

mA 

Logical "0" Output Voltage (V 0 i_) 

V 

cc = Min, Iql = 16 mA 



04 

V 

Supply Current (Ice) 

\ 

'cc = Max, 


58 

76 

mA 


Clear = Clock = 3 0V 
All Other Inputs = 0V 





Propagation Delay to a Logical "0" 
from Clock to Output (t pdH i_) 




22 

33 

ns 

Propagation Delay to a Logical "0" 
from Clear to Output (t pc , H u ) 




21 

31 

ns 

Propagation Delay to a Logical "1" 
from Clock to Output (t pdLH ) 


T a = 25°C 
V V cc - 5 0V, 
f C L = 50 pF 


17 

24 

ns 

Maximum Clock Frequency (f M Ax) 



20 

30 


MHz 

Minimum Clock Pulse Width 




16 

24 

ns 

Set-Up Time for "1" (t S i ) 




16 

24 

ns 

Set-Up Time for "0" (t so ) 

- 



12 

18 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The 
table of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM7613 and 
across the 0°C to +70°C range for the DM8613 All typicals are given for Vcc = 5 OV and Ta = 25°C 

Note 3: All currents into device pins shown as positive, out of device pins as negative All voltages referenced to ground unless 
otherwise noted All values shown as max or min on absolute value basis 
Note 4: Only one output at a time should be shorted 


logic diagrams 

DM751 1/DM8511 DM7512/DM8512 




DM761 3/DM 8613 
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Series 54/74 


DM7520/DM8520 modulo-n divider 
general description 

The DM7520/DM8520 combines TTL technology 
and MSI (Medium Scale Integration) design to pro- 
vide a circuit equal in complexity to more than 50 
gates. 

Although extremely versatile in a number of digi- 
tal applications, its primary usage will be realized 
in two areas: 

1. MODULO-N DIVIDER 

A single DM7520/DM8520 can be programmed 


without external components to divide by any 
number from 2 to 15. Cascading of these di- 
viders will provide division by any number 
from 2 to very large numbers. 

SHIFT REGISTER 

Since the basic organization of the logic is that 
of a serial shift register, the device may be used 
where four-bit parallel-in-serial out shifting is 
required. 
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DM7520/DM8520 




DM7520/DM8520 


absolute maximum ratings 


Supply Voltage 
Input Voltage 

Operating Temperature Range DM7520 
DM8520 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec.) 


7V 

5.5V 

-55°C to +125°C 
0°C to +70° C 
-65° C to +150°C 
300° C 


electrical characteristics (Notei) 


PARAMETER 


CONDITIONS 


MIN TYP MAX UNITS 


Logical "1" Input Voltage 


Logical "0" Input Voltage 


Logical "1" Output Voltage 


DM7520 V cc = 4.5V 
DM8520 V CG = 4.75V 

DM7520 V cc = 4.5V 
DM8520 V cc = 4.75V 

DM7520 V cc = 4.5V 
DM8520 V cc = 4.75V 


DM7520 V cc = 4.5V 

Logical 0 Output Voltage DM8520 V cc = 4.75V 


Iqut - 16 mA 


DM7520 V cc = 5.5V 
Logical "0" Input Current V cc = 5.25 V 

(All inputs except pin 9) 

Logical "0" Input Current DM7520 V cc = 5.5V 


DM8520 V cc = 5.25V 


Logical "1" Input Current 


DM7520 V cc = 5.5V 
DM8520 V cc = 5.25V 


Logical "1" Input Current DM7520 V cc = 5.5V 

(Pin 9) DM8520 V cc = 5.25V 


DM7520 V cc = 5.5V 


Logical "1" Input Current DM8 520 V cc = 5.25V 
(All inputs except pin 9) 

Output Short Circuit Current DM7520 V cc = 5.5V 
(Note 3) DM8520 V cc = 5.25V 


Vqut = 0V (Note'2) 


Power Supply Current 
Counting Frequency 

Propagation Delay to a Logical."1" 
Propagation Delay to a Logical "0" 


= 5.0V T a = 25 C 


= 5.0V T a = 25 C 


C L = 50 pF, T a = 25° C 
R L = 39012, V cc = 5.0V 


Note 1: Unless otherwise specified, limits shown apply across the -55°C to +125°C temperature 

range for the DM7520 and the 0°C to +70°C temperature range for the DM8520. Typical values 
apply to supply voltages of 5.0 V. 

Note 2: Only one output should be shorted at a time. 

Note 3: Serial and exclusive OR outputs. 
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theory of operation 


The basic operation of the DM7520/DM8520 is 
derived from the fact that when several outputs of 
a shift register are EXCLUSIVE OR'ed and the 
result fed back to the register's input, a unique 
progression of stable states results on the outputs 
of the flip-flops. Depending upon which outputs 
are EXCLUSIVE OR'ed the number of different 
states can be varied. Even if optimum gating is 
provided the most states which can be obtained is 
2 n -1, where n is equal to the number of flip-flops 
in the register. The all-zero state is precluded; and, 
therefore, the maximum number of states is 
always one less than the theoretical maximum 
number. Since the DM7520/DM8520 contains 
four flip-flops, its maximum number of states is 
15. Because the 1111 state occurs only once dur- 
ing a 15-state sequence, this state is detected; and 
its output becomes the output of the divider. 

To obtain frequency division by numbers other 
than the maximum, it is necessary to cause the 
register to "jump" immediately from its initial 
1111 to the state which it would normally reach in 
16-m (m = desired frequency division) pulses. For 
example, to divide by eleven it would be necessary 
to jump to the fifth state and then simply allow 
the register to normally progress forward to its 
original state. The output of the divider is also 
used as a control pulse. Since the 1111 state is 
detected and since the "jump-state" information is 
of interest only at the time that this state is 
reached, the OUTPUT is used to gate the parallel 
inputs, through the SERIAL/PARALLEL input, 
so that it recognizes this "jump-state" information 
only at this time. Subsequently as the states 
change, the parallel input information is locked 
from the divider. 

Should the divider ever be accidently set in the 
forbidden 0000 state, an output is provided to de- 
tect this state. If this output is in turn fed into the 


EXTERNAL EX-OR input, a 1 will be forced into 
the register at the next clock pulse, thus clearing 
the unallowed state. 


A PRESET input is provided which when taken to 
a logical "1" level overrides all other inputs and 
sets the register to the 1111 state. 


To divide by numbers greater than 15, it is neces- 
sary to cascade DM7520/DM8520's. Both the 
OUTPUT and the 0000 DETECT output are capa- 
ble of being connected directly to other like out- 
puts thus providing the "WIRED-OR" configura- 
tion. These outputs should be connected to the 
similar outputs on other dividers for proper opera- 
tion. All SERIAL/PARALLEL inputs should be 
connected to the common OUTPUT. 


Other connections are shown. (Figure 1 indicates 
connections for 2 dividers or a maximum fre- 
quency division of 255. For division by higher 
numbers, a more complete discussion of the inter- 
connection techniques will be given in the final 
data sheet.) 



To divide by numbers between 16 and 255, the 
table in Figure 2 will apply. 


Thus to summarize, the following connections 
should be made for operation of a single DM7520/ 
DM8520. 

Ex-Or Output to Serial Input 
0000 Detect to External Ex-Or Input 
Output to Serial/Parallel Input 
Preset to Ground 
Ex-Or Control to Ground 



LOGICAL 1 
LEVEL 

1 




n 



EX0R 

OUTPUT 

_ 

EX0R 

CONTROL 

0000 

DETECT 

EXTERNAL 

EX-OR 

EX-OR 

OUTPUT 


EX0R 

CONTROL 

OOOO 

DETECT 


EXTERNAL 

EX-OR 



FIGURE 1. Connection for 2 Divider or Maximum Frequency Division of 255 
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DM7520/DM8520 


SETTING 

-BY 

SETTING 

-BY 

SETTING | 

-BY 

| DIVIDER 1 

DIVIDER 2 


DIVIDER 1 

DIVIDER 2 


DIVIDER 1 



P, 

p 2 

p 3 


* 

p 2 

p 3 

P 4 


P, 

p 2 

p 3 


1 

p 2 

p 3 

P 4 


P, 

p 2 

p 3 



p 2 

p 3 

P 4 


0 

1 

1 

1 

1 

1 

1 

1 

255 

1 

0 

1 


0 

1 

1 

0 

165 

1 

1 

1 

0 

0 

1 

1 

1 

75 

1 

0 

1 

1 

1 

1 

1 

1 

254 

0 

1 

0 

1 

1 

0 

1 

1 

164 

1 

1 

1 

1 

0 

0 

1 

1 

74 

0 

1 

0 

1 

1 

1 

1 

1 

253 

0 

0 

1 

0 

1 

1 

0 

1 

163 

1 

1 

1 

1 

1 

0 

0 

1 

73 

0 

0 

1 

0 

1 

1 

1 

1 

252 

1 

0 

0 

1 

0 

1 

1 

0 

162 

0 

1 

1 

1 

1 

1 

0 

0 

72 

1 

0 

0 

1 

0 

1 

1 

1 

251 

1 

1 

0 

0 

1 

0 

1 

1 

161 

0 

0 

1 

1 

1 

1 

1 

0 

71 

0 

1 

0 

0 

1 

0 

1 

1 

250 

1 

1 

1 

0 

0 

1 

0 

1 

160 

0 

0 

0 

1 

1 

1 

1 

1 

70 

0 

0 

1 

0 

0 

1 

0 

1 

249 

1 

1 

1 

1 

0 

0 

1 

0 

159 

0 

0 

0 

0 

1 

1 

1 

1 

69 

0 

0 

0 

1 

0 

0 

1 

0 

248 

0 

1 

1 

1 

1 

0 

0 

1 

158 

0 

0 

0 

0 

0 

1 

1 

1 

68 

0 

0 

0 

0 

1 

0 

0 

t 

247 

1 

0 

1 

1 

1 

1 

0 

0 

157 

1 

0 

0 

0 

0 

0 

1 

1 

67 

0 

0 

0 

0 

0 

1 

0 

0 

246 

1 

1 

0 

1 

1 

1 

1 

0 

156 

0 

1 

0 

0 

0 

0 

0 

1 

66- 

0 

0 

0 

0 

0 

0 

1 

0 

245 

0 

1 

1 

0 

1 

1 

1 

1 

155 

1 

0 

1 

0 

0 

0 

0 

0 

6b 

0 

0 

0 

0 

0 

0 

0 

1 

244 

1 

0 

1 

1 

0 

1 

1 

1 

154 

0 

1 

0 

1 

0 

0 

0 

0 

64 

1 

0 

0 

0 

0 

0 

0 

0 

243 

1 

1 

0 

1 

1 

0 

1 

1 

153 

0 

0 

1 

0 

1 

0 

0 

0 

63 

1 

1 

0 

0 

0 

0 

0 

0 

242 

1 

1 

1 

0 

1 

1 

0 

1 

152 

0 

0 

0 

1 

0 

1 

0 

0 

62 

1 

1 

1 

0 

0 

0 

0 

0 

241 

0 

1 

1 

1 

0 

1 

1 

0 

151 

0 

0 

0 

0 

1 

0 

1 

0 

61 

0 

1 

1 

1 

0 

c 

0 

0 

240 

1 

0 

1 

1 

1 

0 

1 

1 

150 

1 

0 

0 

0 

0 

1 

0 

1 

60 

1 

0 

1 

1 

1 

0 

0 

0 

239 

0 

1 

0 

1 

1 

1 

0 

1 

149 

0 

1 

0 

0 

0 

0 

1 

0 

59 

1 

1 

0 

1 

1 

1 

0 

0 

238 

0 

0 

1 

0 

1 

1 

1 

0 

148 

0 

0 

1 

0 

0 

0 

0 

1 

58 

0 

1 

1 

0 

1 

1 

1 

0 

237 

0 

0 

0 

1 

0 

1 

1 

1 

147 

0 

0 

0 

1 

0 

0 

0 

0 

57 

0 

0 

1 

1 

0 

1 

1 

1 

236 

1 

0 

0 

0 

1 

0 

1 

1 

146 

0 

0 

0 

0 

1 

0 

0 

0 

56 

0 

0 

0 

1 

1 

0 

1 

1 

235 

1 

1 

0 

0 

0 

1 

0 

1 

145 

1 

0 

0 

0 

0 

1 

0 

0 

55 

0 

0 

0 

0 

1 

1 

0 

1 

234 

0 

1 

1 

0 

0 

0 

1 

0 

144 

1 

1 

0 

0 

0 

0 

1 

0 

54 

0 

0 

0 

0 

0 

1 

1 

0 

233 

1 

0 

1 

1 

0 

0 

0 

1 

143 

1 

1 

1 

0 

0 

0 

0 

1 

53 

0 

0 

0 

0 

0 

0 

1 

1 

232 

1 

1 

0 

1 

1 

0 

0 

0 

142 

1 

1 

1 

1 

0 

0 

0 

0 

52 

1 

0 

0 

0 

0 

0 

0 

1 

231 

0 

1 

1 

0 

1 

1 

0 

0 

141 

0 

1 

1 

1 

1 

0 

0 

0 

51 

0 

1 

0 

0 

0 

0 

0 

0 

230 

0 

0 

1 

1 

0 

1 

1 

0 

140 

0 

0 

1 

1 

1 

1 

0 

0 

50 

0 

0 

1 

0 

0 

0 

0 

0 

229 

1 

0 

0 

1 

1 

0 

1 

1 

139 

0 

0 

0 

1 

1 

1 

1 

0 

49 

1 

0 

0 

1 

0 

0 

0 

0 

228 

1 

1 

0 

0 

1 

1 

0 

1 

138 

1 

0 

0 

0 

1 

1 

1 

1 

48 

1 

1 

0 

0 

1 

0 

0 

0 

227 

1 

1 

1 

0 

0 

1 

1 

0 

137 

1 

1 

0 

0 

0 

1 

1 

1 

47 

0 

1 

1 

0 

0 

1 

0 

0 

226 

0 

1 

1 

1 

0 

0 

1 

1 

136 

0 

1 

1 

0 

0 

0 

1 

1 

46 

1 

0 

1 

1 

0 

0 

1 

0 

225 

0 

0 

1 

1 

1 

0 

0 

1 

135 

0 

0 

1 

1 

0 

0 

0 

1 

45 

0 

1 

0 

1 

1 

0 

0 

1 

224 

1 

0 

0 

1 

1 

1 

0 
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0 

0 

1 

1 

0 

0 
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1 

0 

1 

1 

0 

222 

1 

0 

1 

0 

0 

1 

1 

1 

132 

0 

1 

0 
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0 
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0 
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0 
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0 

1 
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0 

1 

0 

0 
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0 
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0 

1 

0 

0 

0 

1 
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FIGURE 2. DM7520/DM8520 Shift Register Divider Input Coding Table (2 Package Combinations) 
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INS 

Series 54/74 

DM7542/DM8542 TRI-STATE® 

quad I/O register 


general description 

features 


The DM7542/DM8542 is a 4-bit storage register 
with two terminals per bit which may be used as 

■ Series 54/74 compatible 


either inputs or outputs when tied to two bus 

■ Input clamp diodes 


lines. Storage capability is obtained with positive 
edge triggered flip-flops having common clock 

■ Propagation delays 

25 ns 

and asynchronous clear. Each I/O terminal can 
be forced to a high impedance state (Hi-z state) 

■ Power dissipation 

400 mW 

using the Output Disable controls. 

■ Operation 

40 MHz 


DM7542/DM8542 






DM7542/DM8542 


absolute maximum ratings (Note d operating conditions 









MIN 

MAX 

UNITS 

Supply Voltage 

7.0V Supply Voltage, Vcc 






Input Voltage 

5.5V 

DM8542 


4.75 


5.25 


V 

Output Voltage 

5.5V 

DM7542 


4.5 


5.5 


V 

Storage Temperature Range -65 C to +150 C T 

. , Z- .. , . . ^_o_ Temperature, T a 

Lead Temperature (Soldering, 10 seconds) 300 C DM8542 






0 

+70 


°c 



DM7542 


-55 

+125 


°c 

electrical characteristics (Notes 2 and 3) 








PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage (V, H ) 

V cc = Mm 

2.0 





V 


Logical "1" Input Current (l, H ) 

V cc = Max, V, N = 2.4V 



40 



mA 



V cc = Max, V| N = 5.5V 



1.0 



mA 


Logical “0" Input Voltage (V, L ) 

V C c = Mm 



0.8 



V 


Logical "0" Input Current (l, L ) 

V cc = Max, V, N = 0.4V 


-1.0 

-1.6 



mA 


Input Clamp Voltage (V CD ) 

Vqq = Min, 1 in “ ““12 mA 



-1.5 



V 


Logical "1" Output Voltage (V 0 h) 

Vcc = Min, Iout — — 800juA 

2.4 





V 


Output Short Circuit Current (l os ) 
(Note 4) 

V cc = Max, Vqut = 0V 

-25 


-70 



mA 


Logical "0" Output Voltage (V ou ) 

V C c = Min, l OUT = 16 mA 



0.4 



V 


Supply Current (l cc ) 

V C c = Max 



120 



mA 


TRI-STATE I/O Current With Inputs 

V cc = Max, V IN = 2.4V 



40 



/uA 


and Outputs Disabled 

V cc = Max, V, N = 0.4V 



-40 



ma 


Propagation Delay to a Logical "0" 

R L m 400ft, C L = 50 pF 


23 

35 



ns 


From Clock to Output (t pd o) 

T a =25°C 








Propagation Delay to a Logical "0" 

R l = 400ft, C L = 50 pF 


24 

36 



ns 


From Clear to Output (t pd0 ) 

T a = 25°C 








Propagation Delay to a Logical "1" 

R u = 400ft, C L = 50 pF 


25 

38 



ns 


From Clock to Output (t pd1 ) 

T a = 25° C 








Delay From Disable to High Impedance 

R l = 400ft, C L = 5.0 pF 


6.0 

15 



ns 


State (From Logical "1" Level) (t 1H ) 

T a - 25° C 








Delay From Disable to High Impedance 

R l = 400ft, C L = 5.0 pF 


15 

25 



ns 


State (From Logical "0” Level) (t 0H ) 

T a = 25° C 








Delay From Disable to Logical "1" 

R l = 400ft, C L = 50 pF 


20 

30 



ns 


Level (From High Impedance State) (t H i ) 

T a - 25°C 








Delay From Disable to Logical "0" 

R l = 400ft, C L = 50 pF 


17 

25 



ns 


Level (From High Impedance State) (t H o) 

T a = 25°C 








Maximum Clock Frequency (f^AX ) 

R u = 400ft, C L = 50 pF 
T a = 25°C 

30 

40 




MHz 


Enable to Clock Set-Up Time (t S o) 

R l = 400ft, Cl = 50 pF 
T a = 25°C 

20 

13 




ns 


Enable to Clock Set-Up Time (t S |) 

R l = 400ft, C L = 50 pF 
T a - 25° C 

20 

12 




ns 


Data to Clock Set-Up Time (t so ) 

R L = 400ft, Cl = 50 pF 
T a = 25°C 

10 

4.5 




ns 


Data to Clock Set-Up Time (t Si ) 

Rl = 400ft, C L = 50 pF 
T a = 25° C 

5.0 

-4.0 




ns 


Data to Clock Hold Time (t H o) 

Rl = 400ft, C L = 50 pF 
T a = 25°C 

10 

4.5 




ns 


Data to Clock Hold Time (t H |) 

Rl = 400ft, C L = 50 pF 
T a = 25° C 

5.0 

-3.5 




ns 


Minimum Clock Pulse Width (PW M1N ) 

R l = 400ft, C L = 50 pF 
T a = 25° C 

20 





ns 


Minimum Clear Pulse Width (PW M , N ) 

R l = 400ft, C L = 50 pF 
T a =25°C 

20 





ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 





table of "Electrical Characteristics" provides conditions for actual device operation. 








Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7542 





and across the 0°C to +70° C range for the DM8542. All typicals are given for Vcc = 5.0V and T/\ “ 25°C. 






Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless 





otherwise noted. All values shown as max or min on absolute value basis 
Note 4: Only one output at a time should be shorted. 
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modes of operation 


CLEAR 

DIS 1 

dis 2 

El 

E 2 

Ai -4 

B-i-4 

COMMENTS 

0 

0 

1 

mm 

n 


Hi-z 

Output Data to Bus A 

0 

1 

0 


n 


Q 

Output Data to Bus B 

0 

0 

0 

H 



Q 

Output Data to Both Buses 

0 

1 

1 

1 

u 


Hi-z 

Store Data With Outputs 
in Hi-z State 

0 

X 

X 

0 


■ 

Qn 

Enter Data From Bus A 

0 

X 

X 

1 

0 

Qn 

Data 

Enter Data From Bus B 

0 

X 

X 

0 

0 

Data 

Data 

Enter Data From Both 
Buses (Logic "1" on Either 
Will Dominate) 

1 

X 

X 

X 

X 

X 

X 

Clear 


X = Don't Care State 

Q n = Data After Clock Transition 
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DM7542/DM8542 

















DM7551/DM8551 




Series 54/74 


DM75 51 /DM8 5 51 TRI-STATE quad D flip flop 


general description 


The DM7551 /DM8551 is a TRI-STATE logic device 
which provides four D-type flip flops in one pack- 
age which operate synchronously from a common 
clock. 

features 

■ Series 54/74 compatible 

■ 23 ns typical propagation delay 

■ 250 mW typical power dissipation 

■ Outputs directly connectable for bus-line opera- 
tion 


■ A "do-nothing" state accomplished without gat- 
ing the clock 

■ Simple disable encoding 

A unique three-state output allows the device to 
be used in bus-organized systems. The outputs can 
be directly wired to outputs of other DM7551/ 
DM8551's without encountering the problems nor- 
mally met with "collector- ORing" TTL circuits. 
This is accomplished by gating the normally low 
impedance logical "l" or logical "0" output into 
a high impedance state. 

(Continued) 


logic and connection diagrams 



Dual-In-Line and Flat Package 


DATA DATA 
INPUT INPUT 
DISABLE DISABLE 



truth table (Both Output Disables Low) 


1 *. 1 


DATA INPUT DISABLE 

DATA 

INPUT 

*n+1 

OUTPUT 

Logical "1" on 1 or both inputs 

X 

Qn 

Logical "0” on both inputs 

1 

1 

Logical "0" on both inputs 

0 

0 
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absolute maximum ratings (Note d 


Supply Voltage 
Input Voltage 
Output Voltage 
Storage Temperature Range 
Operating Temperature Range DM7551 
DM8551 

Lead Temperature (Soldering, 10 sec) 
Time that two bus-connected devices may 
be in opposite low impedance states 
simultaneously 


7V 
5.5 V 
5.5V 

-65° C to +150°C 
-55°C to +125°C 
0°C to +70° C 
300° C 


Indefinitely 


electrical characteristics (Note 2) 


PARAMETERS 

CONDITIONS 

MIN 

TYP 



Logical "1" Input Voltage 

DM7551 

V cc = 4.5V 


2.0 




DM8551 

V cc = 4 75V 


1 



Logical "0" Input Voltage 

DM7551 

V cc = 4 5V 



■ 

0 80 


DM8551 

V cc = 4 75V 





Logical "1” Output Voltage 

DM7551 

V cc = 4 5V 

Iqut — 2 0 mA 

24 




DM8551 

V cc = 4 75V 

Iqut = -5 2 mA 



Logical "0” Output Voltage 

DM7551 

V cc = 4.5V 

Iqut = 16 mA 


02 

0 40 


DM8551 

V cc = 4 75V 



Logical "0" Input Current 

DM7551 

V cc = 5.5V 

V, N = 0 40V 


-1 0 

-1 6 

mA 

DM8551 

V cc = 5.25V 


Logical "1" Input Current 

DM7551 

V cc = 5 25 V 

V in = 2 4V 



40 

juA 

DM8551 

V cc = 5 25V 

V in = 5 5V 



1 

mA 

Output Current 

DM7551 

V cc = 5 5V 

V 0 = 0.4V to 2.4V 

-40 


40 

MA 

In High Impedance State 

DM8551 

V cc = 5 25V 


Supply Current 

DM7551 

Vcc = 5.5V 



50 

72 

mA 

DM8551 

V cc = 5 25V 



Output Short Current 

DM7551 

V cc = 5 5V 

V OU T = 0 0V 

-30 


-70 

mA 

(Note 3) 

DM8551 

V cc = 5.25V 


Maximum Clock Frequency 


V cc = 5 0V 
C L = 50 pF 

T a = 25°C 

25 

30 


MHz 

Propagation Delay from Clock 
to Logical "0", t pd0 


V cc = 5 0V 
C L = 50 pF 

T a = 25° C 

11 

20 

28 

ns 

Propagation Delay from Clock 
to Logical "1", t pd1 


V cc = 5 0V 
C L = 50 pF 

T a = 25° C 

11 

16 

25 

ns 

Input Data Setup Time, t s data 

V cc = 5 0V 

T a = 25° C 


3 

10 

ns 

Input Data Hold Time, t H data 


V cc = 5 0V 

T a = 25°C 



10 

ns 

Input Disable Setup Time, t s D is 


V cc = 5 0V 

T a = 25° C 



14 

ns 

Input Disable Hold Time, t H D is 


V cc = 5 0V 

T a = 25°C 



0 

ns 

Delay from "Output Disable" to High 
Impedance State (from Logical "1" 
Level), t 1H 

V cc = 5 0V 

T a - 25° C 

3 

■ 

30 

ns 

Delay from "Output Disable" to High 
Impedance State (from Logical "0" 
Level), t 0H 

V cc = 5.0V 

T a - 25° C 

3 

ii 

30 

ns 

Delay from "Output Disable" to 
Logical "1" Level (from High 
Impedance State), t H i 


V cc = 5 0V 

T a = 25° C 

7 

16 

30 

ns 

Delay from "Output Disable" to 
Logical "0” Level (from High 
Impedance State), t H o 


V cc = 5 0V 

T a - 25° C 

7 

21 

30 

ns 

Propagation Delay from Clear 
to Output, t pdR 


V cc = 5.0V 

T a = 25°C 


18 

27 

ns 


Note 1: Absolute maximum ratings are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range", they are not meant to imply operating 
conditions. 

Note 2: Unless otherwise specified the min-max limits across the -55°C to +125°C temperature 
range for the DM7551 and across the 0°C to 70°C temperature range for the DM8551. All typicals are 
given for Vqc = 5.0V and Ta = 25°C. 

Note 3: Only 1 output at a time should be shorted. 
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DM7551/DM8551 


BUSLINES 


120 mA FOR DRIVING OTHER TTL INPUTS 


SELECTEO AS 
DRIVING DEVICE 


GATED INTO 
THIRO STATE 


GATED INTO 
THIRO STATE 



SELECTED AS 
DRIVING 
DEVICE 



40 mA LEAKAGE CURRENT 



FIGURE 1 


FIGURE 2 


FIGURE 3 


general description (cont.) 


The high impedance state occurs. on all outputs of 
all devices except the four outputs of the one de- 
vice selected (Figure 1). The result is that the 
selected device has a normal TTL low impedance 
output providing good capacitive drive capability 
and waveform integrity especially during the tran- 
sition from a logical "0” to a logical "1". The 
other outputs are all in the "third-state" and take 
only a small amount of leakage current from the 
driving outputs. Since the logical "1" output cur- 
rent of the selected device is 13 times that of a 
normal Series 54/74 output (5.2 mA vs 400 /uA), 
the output is easily able to supply that leakage 
current to as many as 127 connected devices and 
still retain enough drive for a full Series 54/74 
fan-out of 3 at the end of the bus line (Figure 2). 

A two-input NOR gate facilitates selection of the 
driving device through the use of only two octal 
decoders for as many as 64 DM7551 /DM8551's 
(Figure 3). 

A problem inherent in conventional D-type flip 
flops is that it is impossible to code the data input 
in such a way as to cause the flip flop to remain in 
its present state when clocked. Because flexibility 


is not as great as with a J-K flip flop (and its J=0 f 
K=0 state), to keep a D-type flip flop in its present 
state it is usually necessary to gate the clock, 
which increases the danger of false-clocking. The 
DM7551 /DM8551 contains a gated input disable 
which does not disrupt clocking, but rather re- 
circulates information from the Q output to the D 
input. In this manner the flip flop does not change 
state and the possibility of false-clocking is 
eliminated. 

The following logic levels control the device. 

■ Clocking occurs on the positive-going transition. 

■ Clearing is enabled by taking the input to a 
Logical "1" level. 

■ Outputs are placed in the "third-state" if either 
of the two Output Disable inputs is taken to a 
Logical "1" level. 

■ The flip flops will remain in their previous state 
when clocked so long as either of the two Data 
Input Disable inputs is taken to a Logical "1" 
level 

The DM7551/DM8551 is completely compatible 
with other Series 54/74 devices. 
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DM7552/DM8552 TRI-STATE® 
DM7554/DM8554 TRI-STATE 

general description 

The DM7552/DM8552 and DM 7554/D M 8554 are 
TTL TRI-STATE Synchronous Decode and Binary 
counter/latch circuits respectively. The circuits 
consist of a counter made up of four edge-triggered 
JK flip-flops. 

features 

■ Series 54/74 compatible 

■ 330 mW typical power dissipation 

■ TRI-STATE outputs directly connectable for 
bus-line operation 

■ TRI-STATE outputs information may be latched 


Series 54/74 

decade counter/latch 
binary counter/latch 

■ 30 ns typical propagation delay 

■ Count mode and Terminal Count output are 
operable when the outputs are in the high 
impedance state or latch mode 

■ Blanking capability with the DM7552/DM8552 

■ Positive true logic 

The circuits logically combine the function of 
counters for frequency division, latches to hold 
the counter's information, and output buffer gates 
which allow active TTL outputs as well as the high 
impedance (3rd) state for output multiplexing of 
data. 


connection diagram 

Dual-In-Line and Flat Package 


TRANSFER 



TOP VIEW 


typical application 


Multi-Stage Synchronous Counter with Visual Display 


DISPLAY DISPLAY DISPLAY DISPLAY 

UNIT UNIT UNIT UNIT 



TO MORE 

SIGNIFICANT 

STAGES 


Counter stages can be cascaded as shown above to provide multiple stage BCD or binary synchronous counting by using the 
DM7552/DM8552 or the DM7554/DM8554 respectively. With a Terminal Count (TC) fan out of six the above scheme allows 
seven stages to operate at the maximum frequency equivalent to a two stage counter. 

The characters displayed can be held with a low level on the strobe line while the counters can continue counting. The 
display can be updated by applying a positive pulse to the strobe line. 
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DM7552/DM8552, DM7554/DM8554 


absolute maximum ratings (Note i) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V Supply Voltage (S/qq) 




Input Voltage 

5.5V DM7552/54 

4.5 

5.5 

V 

Output Voltage 

5.5V DM8552/54 

4.75 

5.25 

V 

| Storage Temperature Range -65°C to +150°C Temperature (Ta) 





Lead Temperature (Soldering, 10 sec) 

300 C DM7552/54 

_ 

55 

+125 

°C 


DM8552/54 


0 

70 

°C 

electrical characteristics 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 


2.0 



V 

Logical "0” Input Voltage 




0.8 

V 

Logical "1 " Output Voltage TC Output 

Iout = -0.4 mA 




V 

Logical "1” Output Voltage (Other Outputs) 

louT = -2mA (DM7552/54) 
l 0 uT = -5.2mA(DM8552/54) 

2.4 ' 



V 

Logical "0” Output Voltage 

Iqut = 16 mA 


0.2 

0.4 

V 

Third State Output Current 

Vout = 0.4V to 2.4V 



±40 

mA 

Logical "1” Input Current 

Vin = 2.4V 



80 

/iA 

"CET" 

V, N = 5.5V 



2 

mA 

"Other Inputs" 

Vin = 2.4V 
V 1N = 5.5V 



40 

1 

ma 

mA 

Logical "0" Input Current "CET" 

V IN = 0.4V 


-2.0 

-3.2 

mA 

"Other Inputs" 

V IN = 0.4V 


-1.0 

-1.6 

mA 

Output Short Circuit Current (Note 3) 






TC Output 

Vqut = 0V 

-20 


-55 

mA 

Other Outputs 

Vqut = 0V 

-30 


-70 

mA 

Supply Current (each device) l cc (max) 



66 

106 

mA 

Input Clamp Voltage 

1 in = —12 m A 



-1.5 

V 

Output V cc Clamp Voltage 

Vcc ~ 0V Iout = 1 2 mA 



1.5 

V 

Output Ground Clamp Voltage 

V C C = 0V I 0 ut = -12 mA 



-1.5 

V 

Propagation Delay to a Logical "0" from 

V cc = 5.0V 


23 

45 

ns 

Clock to Any Output, t pd0 

T a = 25°C 


Propagation Delay to a Logical "1" from 
Clock to Any Output, t pd1 

V cc = 5.0V 
T a = 25° C 


34 

70 

ns 

Propagation Delay from TE to 
Output, t pd (TE) 

V cc = 5.0V 
T a = 25°C 


26 

50 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 

of "Electrical Characteristics" provides conditions for actual device operation 





Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7552/ 

DM7554 and across the 0°C to 70 C range for the DM8552/DM8554. All typicals are given for Vcc = 5.0V and T A 

= 25° C. 

Note 3: Only one output at a time should be shorted. 






M80 










PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Delay from Output Disable to High 
Impedance State (from Logical "1" Level), t-| H 

V cc = 5.0 
T a = 25°C 


2.7 

8 

ns 

Delay from Output Disable to High 
Impedance State (from Logical "0" Level), t 0H 

V cc = 5.0 
T a = 25°C 


17 

40 

ns 

Delay from Output Disable to Logical 
"1" Level (from High Impedance State), t H1 

V cc = 5.0 
T a = 25°C 


21 

45 

ns 

Delay from Output Disable to Logical 
"0" Level (from High Impedance State), t H0 

V cc = 5.0 
T A = 25°C 


25 

50 

ns 

Maximum Clock Frequency 

V cc = 5.0 
T a = 25° C 

15 

23 


MHz 


electrical characteristics (cont.) 


mode of operation 

When the Transfer Enable (TE) is at a logical "1" 
level the data transfer paths between the counter 
outputsand the output buffer gates are maintained. 
When the Transfer Enable (TE) is at a logical "0" 
level, the data transfer paths are inhibited, and the 
state of the output buffer gates are locked in by 
the latches. The counter and Terminal Count (TC) 
output remain operable during this time. 

Asynchronous Clear (CL) resets the counter to 
0000 . 

Asynchronous Preset (PRE) resets the counter 
to 1111. 

The 1111 state may be used in the DM7552/ 
DM8552 for blanking out leading zeroes in visual 
displays. The next clock pulse will advance the 
DM7552/DM8552 to 0001 which denotes the first 
count of the blanked zero. The next clock pulse 
will advance the DM7554/DM8554 to 0000. 

The Terminal Count (TC) output is active high 
when the counters are at terminal count and the 

logic tables 

FUNCTION TABLE 


'Function of the count sequence 


CET is high. The Terminal Count logic equations 
are: 

DM7552/DM8552 TC = CET • A • B ■ C ■ D 
DM7554/DM8554 TC = CET • A • B • C ■ D 

The following logic levels control the device: 

■ The counter changes state on the positive-going 
transition of the clock. 

■ Clearing or Presetting is enabled by taking the 
respective input to a logical "1" level. 

■ To enable the count mode both CET and CEP 
inputs must be at a logical "1" level. 

■ To latch the outputs the Transfer Enable (TE) 
input must be taken to the logical "0" level. 

■ To place the TRI-STATE outputs into the 
"Third-State" either of the Output Disable (OD) 
inputs must be taken to the logical "1" level. 

The clock input must be high during the high to 
low transition of CEP and/or CET for correct 
logic operation. The CEP and CET inputs may be 
used in a high speed look ahead technique (see 
application). 


DM7552/DM8552 DM7554/DM8554 

DECADE COUNT SEQUENCE BINARY COUNT SEQUENCE 


INPl 

TS 



IWEi 

ESI 




Cl 

A 

u 

m 

» 

■a 

H 

X 

X 

X 

X 

X 

X 

“High Impedance State" 

B 

H 

1 

X 

X 

X 

X 

X 

“High Impedance State" 

B 

0 

0 

X 

X 

1 

X 

1 

0 

0 1 0 

0 

B 

0 

0 

X 

X 

0 

i 

1 

1 

1 1 1 

1 

B 

0 

0 

X 

X 

X 

X 

0 


LATCH 


B 

1^1 

0 

1 

1 

0 

0 

1 


COUNT 


B 




c 

UTPII 

TS 1 


A 

B 

C 

D 

■a 

0 

0 

0 

0 

0 

0 

i 

1 

0 

0 

0 

0 


0 

1 

0 

0 

0 


1 

1 

0 

0 

0 

■ 

0 

0 

1 

0 

0 

BB 

mm 

0 

m 

0 

0 


B 

1 

If 

0 

0 

alygHH 

B 

1 

m 

0 

0 


B 

0 

u 

1 

0 

BB 

B 

0 

19 

1 

1 

"If Preset 

■ 

■ 


■ 


Applied 


■ 

B 



Next 

B 

B 


n 

0 

Count 

n 

D 

D 

n 

0 


"The 1111 state may be used in conjunction with 
certain decoder/drtvers i e , DM5446, DM5447 
and DM5448 for blanking leading zeroes 


BCD I TC 
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DM7552/DM8552, DM7554/8554 
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Series 54/74 


DM7553/DM8553 TRI-STATE® eight bit latch 


general description 

The DM7553/DM8553 provides eight latcheswhose 
inputs and outputs are accessed on the same leads. 
The fact that the outputs utilize TRI-STATE cir- 
cuitry allows this to be done. While in the high- 
impedance state, the outputs and inputs are disabl- 
ed and no information can be entered. When the 
outputs are active the gating associated with each 
latch prevents information from being entered. The 
outputs are disabled while information is entered. 


In this manner eight bits of storage can be accom- 
plished with parallel inputs and outputs in a 16-pin 
package. 

features 

■ Series 54/74 compatible 

■ Typical power dissipation 330 mW 

■ Typical propagation delay 25 ns 


logic and connection diagrams 



Dual-ln-Line and Flat Package 



TOP VIEW 


truth table 


CLEAR 


READ* 

WRITE** 

OPERATION 

STATE OF 
BUS 

ENABLE 

1 

0 

0 

1 

Enter 0 

0 

1 

0 

0 

0 

Enter 0 

Hi-z 

0 

X 

1 

1 

Do Nothing 

Hi-z 

0 

1 

X 

X 

Do Nothing 

Hi-z 

0 

0 

X 

0 

Write 

1 orO*** 

0 

0 

0 

1 

Read 

1 orO*** 


•Both Read Inputs 
••Both Write Inputs 
•••Depends on State of Latch 
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DM7553/ DM8553 


absolute maximum ratings (Notei) operating conditions 





MIN MAX 

UNITS 

Supply Voltage 7V Supply Voltage (Vqc) 

Input Voltage _ . .. DM7553 

Output Voltage 5.5V or 0.5V above Vcc DM8553 

Storage Temperature Range -65°C to + 150° C Temperature (T/\) 

Lead Temperature (Soldering, 10 sec) 300°C DM7553 

DM8553 

4.5 5.5 

4.75 5.25 

-55 +125 

0 70 

V 

V 

°C 

°C 

electrical characteristicsiNote 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 


Logical "1" Input Voltage 

V C c = Min 

2.0 



V 

Logical "0" Input Voltage 

V cc = Min 



0.8 

V 

Logical "1" Output Voltage, 
Output Enabled 

., ... . -2.0mA (7553) 

Vcc -Mm, lour -_ 5-2mA (8553) 

2.4 



V 

Logical "0" Output Voltage, 
Output Enabled 

Vcc = Min, Iout = 16 m A 



0.4 

V 

Logical "1” Input Current, Input Enabled 

V cc = Max, V, N = 5.5V 



1.0 

mA 


V, N = 2.4V 



40 

ma 

Logical “0" Input Current, Input Enabled 

V cc = Max, V, N = 0.4V 



-1.6 

mA 

TRI-STATE I/O Current with Inputs & 
Outputs Disabled 

V, /0 = 2.4V or 0.4V 



±40 

juA 

Output Short Circuit Current 
(Note 3) 

8553 

Vcc “ Max, 78 g 3 

-28 

-30 


-70 

mA 

Supply Current 



66 

93 

mA 

Input/Output V cc Clamp Voltage 

V CC = 0V, l OUT = +12 mA 



1.5 

V 

Input/Output Ground Clamp Voltage, 
Outputs Disabled 

Vcc ~ 5V, Iqut = “12 mA 



-1.5 

V 

TRI-STATE OUTPUT CHARACTERISTICS 

Delay from Output to High Impedance 
State (from Logical "1" Level), t 1H 

V cc = 5.0V, T a = 25°C 

■ 

7 

12 

ns 

Delay from Output to High Impedance 
State (from Logical "0" Level), t 0 H 

V cc = 5.0V, T a = 25°C 

■ 

20 

30 

ns 

Delay from Output to Logical "1" Level 
(from High Impedance State), t H i 

V cc = 5.0V, T a = 25°C 

■ 

22 

33 

ns 

Delay from Output to Logical "0" Level 
(from High Impedance State), t H o 

V cc = 5.0V, T a = 25°C 

■ 

25 

38 

ns 

Delay from Clear Input to Output = 
Logical "0", t pdR 


■ 

21 

32 

ns 

Min Clear Pulse Width Required, t rpw 



10 

15 

ns 

Data Setup Time, t s 

Data = 1 

■ 

14 

20 

ns 


Data = 0 

I 

26 

36 

ns 

Data Hold Time, t h 

Data = 1 


-26 

-15 

ns 


Data = 0 

1 

-14 

-8 

ns 

Min Write Pulse Width Required, t wpw 



28 

40 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7553 
and across the 0°C to 70° C range for the DM8553. All typicals are given for Vcc = 5.0V and T A = 25° C. 

Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM7560/DM8560(SN54192/SN74192) up/down decade counter 
general description 


The DM7560/DM8560 is a TTL, Series 54/74 com- 
patible, up-down decade counter which is capable 
of being preset to any number from 0 through 9. 
A load input controls the asynchronous entry of 
these numbers, and sets all outputs to appropriate 
state. 

Counting is performed through two clock lines — 


one controlling the count in the up direction, and 
the other in the down direction. Two outputs, Bor- 
row and Carry, are connected to the clock inputs 
of subsequent counters to provide for counting to 
numbers greater than 9. The counter is synchro- 
nous by itself, and "semi-synchronous" (two gate 
delays between stages) when cascaded. 



15 


DM7560/DM8560 





DM7560/DM8560 


absolute maximum ratings 


< 

o 

o 


7.0V 

Input Voltage 


5.5V 

Operating Temperature Range 

DM7560 

-55°C to +1 25°C 


DM8560 

0°C to +70° C 

Storage Temperature Range 


-65°C to +1 50°C 

Fanout 


10 

Lead Temperature (Soldering, 

10 sec) 

300° C 


electrical characteristics (Notei) 


PARAMETER 

CONDITIONS 

MIN 

TYP 



Logical "1" Input Voltage 

DM7560 

V C c = 4.5V 


2.0 



\/ 

DM8560 

V cc = 4.75V 





Logical "0" Input Voltage 

DM7560 

V cc = 4 5V 






DM8560 

V cc = 4 75V 





Logical "1" Output Voltage 

DM7560 

V cc = 4.5V 

Iqut — 400 pA 

24 



w 

DM8560 

V cc = 4.75V 




Logical "0” Output Voltage 

DM7560 

V cc = 4 5V 

I 0 ut = 16 mA 




V 

DM8560 

V cc = 4.75V 



Logical "1” Input Current 

DM7560 

V cc = 5.5V 

V IN = 2.4V 




pA 

(All Inputs) 

DM8560 

V cc = 5.25V 




Logical "1" Input Current 

DM7560 

V cc = 5.5V 

V 1N = 5.5V 




mA 

(All Inputs) 

DM8560 

V cc = 5.25V 




Logical "0" Input Current 

DM7560 

V cc = 5.5V 

V IN = 0.4V 



-1.6 

mA 

DM8560 

V cc = 5.25V 



Output Short Circuit Current 

DM7560 

V cc = 5.5V 

Vqut = 0 

-20 


-55 

mA 

(Note 2) 

DM8560 

V cc = 5.25V 

-18 


-57 

mA 

Supply Current 

DM7560 

V cc = 5.5V 



65 

89 

mA 

DM8560 

V cc = 5.25V 



65 

102 

mA 

Propagation Delay to a 


V cc = 5.0V 

From Clock to Output 


25 

38 

ns 

Logical "1'\ t pd1 


T a = 25°C 

From Clock to Carry/Borrow 

■ 


26 

ns 

Propagation Delay to a 


V cc = 5 0V 

From Clock to Output 

■ 


47 

ns 

Logical "0'\ t pd0 


T a = 25° C 

From Clock to Carry/Borrow 



24 

ns 

Maximum Clock Frequency 


V cc = 5.0V 
T a - 25° C 


20 



MHz 


Note 1: Specifications apply across -55°C to +125°C temperature range for the DM7560 and 0°C to 
70°C for the DM8560 unless otherwise specified. Typicals are given for Vqc = 5V and T/\ = 25°C only. 
Note 2: Only 1 output may be shorted at a time. 
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logic waveforms 


[Example shown for (1) clearing, (2) asynchronously setting to eight count, 
(3) counting "up” to two, and (4) counting "down" to eight.) 


NOTES' 1. A, B, C AND D INPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS DISABLED 

2. WHEN COUNTING "UP", THE "DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY. 


cascading counters 









down" e ° RR °“ 


s i „r b ° rr °« 


CLOCK 

DOWN 


connection diagram 


Dual-ln-Line and Flat Package 


A, n CLEAR BORROW CARRY LOAD C,* 



B,n Bout A OU t CLOCK CLOCK C OU t Gout GROUND 
DOWN UP 
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Series 54/74 


DM7563/DM8563(SN54193/SN74193) up/down binary counter 


general description 

The DM7563/DM8563 is a TTL, Series 54/74 com- 
patible, up-down binary counter which is capable 
of being preset to any number from 0 through 15. 
A load input controls the asynchronous entry of 
these numbers, and sets all outputs to appropriate 
state. 

Counting is performed through two clock lines— 


one controlling the count in the up direction, and 
the other in the down direction. Two outputs. Bor- 
row and Carry, are connected to the clock inputs 
of subsequent counters to provide for counting to 
numbers greater than 15. The counter is syn- 
chronous by itself, and “semi-synchronous" (two 
gate delays between stages) when cascaded. 


logic diagram 
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absolute maximum ratings 

v cc 

Input Voltage 

Operating Temperature Range DM7563 
DM8563 

Storage Temperature Range 
Fanout 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note n 


7.0V 

5.5V 

-55°C to +125°C 
0°C to +70° C 
-65°C to +150°C 
10 
300° C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7563 

Vcc = 4.5V 


2.0 




DM8563 

V cc = 4.75V 




V 

Logical "0" Input Voltage 

DM7563 

V cc = 4.5V 




0.8 

V 

DM8563 

V cc = 4 75V 




Logical “1” Output Voltage 

DM7563 

V cc = 4.5V 

• out 400 /j A 

2.4 




DM8563 

V cc = 4 75V 




Logical "0" Output Voltage 

DM7563 

V CC = 4 5V 

1 out = 15 mA 



0.4 

V 

DM8563 

V CC = 4 75V 



Logical "1" Input Current 

DM7563 

V cc = 5 5V 

V tN = 2.4V 




pA 

(All Inputs) 

DM8563 

V cc = 5-25V 




Logical "1" Input Current 

DM7563 

V cc = 5.5V 

Vin = 5 5V 




mA 

(All Inputs) 

DM8563 

V cc = 5.25V 




Logical "0" Input Current 

DM7563 

V cc = 5.5V 

V IN = 0.4V 



-1.6 

mA 

DM8563 

V cc = 5.25V 



Output Short Circuit Current 

DM7563 

V cc = 5 5V 

Vqut = 0 

-20 


-55 

mA 

(Note 2) 

DM8563 

V cc = 5 25V 

ill 


-57 

mA 

Supply Current 

DM7563 

V cc ^ 5 5V 


H 

65 

89 

mA 

DM8563 

V cc = 5.25V 


■ 

65 

102 

mA 

Propagation Delay to a 


V cc " 5.0V 

From Clock to Output 

■ 

25 

38 

ns 

Logical "1", t pd1 


T a = 25° C 

From Clock to Carry/Borrow 

■ ■ 

19 

30 

ns 

Propagation Delay to a 


V cc - 5 0V 

From Clock to Output 

m 


47 

ns 

Logical "0”, t pd0 


T a = 25°C 

From Clock to Carry/Borrow 


16 

E9 

ns 

Maximum Clock Frequency 


V cc = 5.0V 
T a = 25°C 


20 

30 

■ 

MHz 


Note 1: Specifications apply across -55°C to +125°C temperature range for the DM7563 and 0°C to 
70°C for the DM8563 unless otherwise specified. Typicals are given for Vqc = 5V and T/\ = 25°C only. 
Note 2: Only 1 output may be shorted at a time 
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DM7563/DM8563 














DM7563/DM8563 


logic waveforms 


[Example shown for 0) clearing, (2) asynchronously setting to fourteen count, 



NOTES: 1. A. B, C, AND D INPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS DISABLED. 

2. WHEN COUNTING "UP", THE "DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY. 


cascading counters 



connection diagram 

Dual-In-Line and Flat Package 



DOWN UP 
TOP VIEW 
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Series 54/74 


DM7570/DM8570 (SN54164/SN74164) 
8-bit serial-in parallel-out shift register 

general description 


The DM7570/DM8570 utilizes Series 54/74 com- 
patible TTL circuitry to provide an eight-bit 
serial-in parallel-out shift register designed to oper- 
ate at frequencies of 20 MHz. Other features in- 
clude gated serial inputs for strobe capability and a 
clear input which, when taken to a logical 0, asyn- 
chronously sets all flip flops to the logical 0 state. 


Because the flip flops are R-S instead of J-K, input 
information may be changed immediately prior to 
the triggering edge of the clock waveform. Logi- 
cal 1 levels on SA and SB enter logical 1's into the 
shift register. Clocking occurs on the positive-going 
edge of the clock pulse. 


logic and connection diagrams 


Q1 02 03 Q4 05 06 07 Q8 



Dual-In-Line and Flat Package 
Vcc 08 07 06 Q5 CLEAR CP 



TOP VIEW 



M91 


DM7570/DM8570 












DM7570/ DM8 570 


absolute maximum ratings 






Supply Voltage 
Input Voltage 
Fanout 

Storage Temperature Range 
Operating Temperature Range DM7570 
DM8570 

Lead Temperature (Soldering, 10 sec.) 

7V 

5.5V 

5 

-65° C to +150°C 
-55°C to +125°C 
0°C to +70°C 
300° C 



electrical characteristics (Notei) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7570 

V cc = 4.5V 

20 



V 

DM8570 

V cc = 4.75V 




Logical "0" Input Voltage 

DM7570 

V cc = 4.5V 



0.8 

v 

DM8570 

V cc - 4 75V 




Logical "1” Output Voltage 

DM7570 

VCC = 4 - 5V lour =-400 ;,A 

24 



v 

DM8570 

V cc - 4.75V U>U ‘ * 




Logical "0" Output Voltage 

DM7570 

VCC = 45V 'out-*™* 



04 

V 

DM8570 

V CC -4 75V ° UT 




Logical "1" Input Current (Except Clear Input) 

DM7570 

Vcc = 5.5V v 9AV/ 



40 


DM8570 

V cc = 5.25V 



Logical "1" Input Current (Clear Input) 

DM7570 

Vcc = 5.5V w 



80 

(i a 

DM8570 

V cc = 5.25V 



Logical "I” Input Current 

DM7570 

Vcc - 5 5V y y 



1 

mA 

DM8570 

V cc = 5 25V 




Logical "0” Input Current 

DM7570 

Vcc - 5.5V v 



-1.6 

mA 

DM8570 

V cc = 5.25V 



Output Short Circuit Current (Note 2) 

DM7570 

Vcc = 5.5V v = m/ 

-10 


-27.5 

mA 

DM8570 

V cc - 5.25V 

-9 


Power Supply Current 

DM7570 

V cc = 5 5V 


36 

54 

mA 

DM8570 

V cc = 5.25V 


Maximum Clock Frequency 


V cc = 5 0V, 25°C, 50% Duty Cycle 

14 

20 


mHz 

Propagation Delay to a Logical "0" from Clock 
to Output, tp d o 


V cc = 5.0V, T a = 25°C, C = 50 pF 

10 

28 

40 

ns 

Propagation Delay to a Logical "1" from Clock 
to Output, tjxn 


V cc = 5.0V, T a = 25°C, C = 50 pF 

10 

28 

40 

ns 

Propagation Delay to a Logical "0” from Clear 
to Output 


V cc - 5.0V, T a = 25° C, C = 50 pF 


34 

50 

ns 

Minimum Clock Pulse Width 


Vcc = 5 0V, T a = 25°C, C = 50 pF 


25 

45 

ns 

Minimum Clear Pulse Width 


V cc = 5 0V, T a = 25° C, C = 50 pF 


30 

45 

ns 

Minimum T ime that S A S B Data Must be Set-up 
Prior to Clock Pulse, t^^p 


V cc = 5.0V, T a = 25° C, C = 50 pF, 
Clock Pulse Width = 50 ns 


15 

30 

ns 

Minimum Time that S A • S B Data Must be Held 
After Clock Pulse, t hold 


V cc = 5 0V, T a = 25°C, C = 50 pF, 
Clock Pulse Width = 50 ns 


-15 

0 

ns 

Note 1 Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7570 and 
0°C to +70°C for the DM8570 Typical values apply to supply voltages of 5.0V and 25°C 
Note 2. Only one output should be shorted at a time 
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Series 54/74 


DM7573/DM8573 1024-bit field-programmable read only memory 
general description 


The DM7573/DM8573 is a field-programmable 
read-only memory organized as 256 four-bit 
words. Selection of the proper word is accom- 
plished through the eight select inputs. Two over- 
riding memory enable inputs are provided; when 
either or both of the enable inputs are taken to a 
high state, all the outputs will be turned off. A 
logical "1" has been built into each bit location. A 
logical "0" can be programmed into any bit by 
selecting the proper word, disabling the chip, and 
applying a programming pulse to the proper 
output. 

An additional feature of the DM7573/DM8573 is 
that its outputs can be tested in the logical "0" 
state without permanently programming the mem- 
ory. In order to place all outputs in the logical "0" 


state, a 9V level is applied to the most significant 
address input. Pin 15. This feature will allow a 
much more complete test to be made before a part 
is shipped, thus minimizing customer returns. 


features 

■ Can be programmed in 1 sec (50% logical 1's; 
50% logical 0's) 

■ Pin compatible with SN54187/SN74187 

■ Can be programmed after being connected in a 
system 

■ Outputs can be fully tested before program- 
ming 

■ Typical power dissipation 400 mW 

■ Propagation delay 60 ns 
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DM7573/DM8573 







DM7573/DM8573 


absolute maximum 

ratingsiNote d operating 

conditions 





MIN 

MAX 

UNITS 

Supply Voltage 7.0V Supply Voltage (Vcc) 

Input Voltage 5.5V (12V on Pins 13, 14) DM7573 

Output Voltage 5.5V (25V for programming) 

Storage Temperature Range -65°C to +150°C DM8573 

Lead Temperature (Soldering, 10 sec) 300°C Temperature (T a) 

DM7573 

DM8573 

4.5 

4.75 

55 

0 

5.5 

5.25 

+125 

70 

Volts 

Volts 

°C 

°C 

electrical characteristics(Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical “1" Input Voltage 

V cc = Min 

2.0 



V 

Logical "0" Input Voltage 

V cc = Min 



0.8 

V 

Logical "1" Output Current 

V cc = Max, V 0 = 4.0V 



50 

MA 

Logical "0” Output Voltage 

V C c = Min, l Q = 16 mA 



0.4 

V 

Logical "1” Input Current 

V cc = Max, V IN = 2.4V 
V cc = Max, V IN = 5.5V 



40 

1 

HA 

mA 

Logical "0" Input Current 

V cc = Max, V| N = 0.4V 



-1 

mA 

Supply Current 

V C c = Max 


82 

110 

mA 

Input Clamp Voltage 

Vcc = Min, 1 jpg = —12 mA 



-1.5 

V 

Propagation Delay to a Logical 
"0" from Address to Output, 
tpdO 

V cc = 5.0V 
T A = 25°C 


60 


ns 

Propagation Delay to a Logical 
"0" from Enable to Output, 
tpdO 

V cc = 5.0V 
T A = 25°C 


28 


ns 

Propagation Delay to a Logical 
“1" from Address to Output, 

fpdl 

V cc = 5.0V 
T A = 2.5°C 


60 


ns 

Propagation Delay to a Logical 
“1" from Enable to Output, 

tpdl 

V cc = 5.0V 
T a = 25°C 


28 


ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they^are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55° to +125°C temperature range for the DM7573 and 
across the 0°C to 70°C range for the DM8573. All typicals are given for Vcc = 5.0V and T^ = 25°C. 
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programming procedure 

The DM7573/DM8573 is manufactured such that 
the outputs are high for all addresses. To program 
a logic zero (low output level), the following pro- 
cedure should be followed: 

1. Apply a V cc voltage of 5.0V and select the 
word to be programmed using address inputs 
A 7 — A 0 . 

2. Apply a high level (logic 1) to either or both 
of the ENABLE inputs (Pins 13 and 14). 

3. Apply a programming pulse to the output 
where a low level is desired. The voltage 


1 

DUTY CYCLE <31 

1a» ^ t r ^ 5 a<s 


Programming Pulse 

board programming 

The DM7573/DM8573 possesses added flexibility 
in that it can be programmed after it has already 
been connected in a system. Whether soldered to a 
printed circuit board or socketed, if the procedure 
described below is followed the units may be pro- 
grammed even though their outputs are connected. 

As shown in the diagram the decoder used to 
select the appropriate package must be operated at 
voltage levels which are 6 volts higher than normal. 
The outputs of the decoder therefore range be- 
tween about 6V for a logical "0" and 9V for a 


should be limited to 25V; the current should 
be limited to 70 mA. Apply the pulse as 
shown in the diagram. A reduction in cur- 
rent of approximately 15 mA indicates the 
bit is programmed. 

4. To verify that the bit has been programmed, 
apply a logic zero to both of the enable 
inputs and check for a low level on the pro- 
grammed output. 

5. Advance to the next output and/or word, 
programming only one bit at a time. 


Vcc - 5 0V 



Programming Connections 


logical "1". Because the decoder outputs are 
active-low, the ENABLE input of the device to be 
programmed is operated at 6V. The other 
ENABLE inputs reach 9V, normally a prohibited 
level, but in this case the circuit was designed to 
use the 9V to prevent the outputs from being 
programmed. 

Although all common outputs receive the pro- 
gramming pulse, only the memory whose EN- 
ABLE input is at the 6V level is programmed. 





~r 
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DM7574/ DM8574 


QQgj Series 54/74 

DM7574/ DM 8 574 TRI-STATE® 1024-bit 
field-programmable read only memory 

general description 

The DM7574/DM8574 js a field-programmable 
read-only memory organized as 256 four-bit 
words. Selection of the proper word is accom- 
plished through the eight select inputs. Two over- 
riding memory enable inputs are provided; when 
either or both of the enable inputs are taken to a 
high state, all the outputs go to the high impedance 
state. A logical "1" has been built into each bit 
location. A logical "0" can be programmed into any 
bit by selecting the proper word, disabling the 
chip, and applying a programming pulse to the 
proper output. 

An additional feature of the DM7574/DM8574 is 
that its outputs can be tested in the logical "0" 
state without permanently programming the mem- 


logic and connection diagrams 



Dual-In-Line Package 


fsn 

Ml 

ivasi 

■ 



■ 




■ 


ory. In order to place all outputs in the logical "0" 
state, a 9V level is applied to the most significant 
address input. Pin 15. This feature will allow a 
much more complete test to be made before a part 
is shipped, thus minimizing customer returns. 

features 

■ Pin compatible with SN54187/SN74187 

■ Can be programmed after being connected in a 
system 

■ Outputs can be fully tested before program- 
ming 

■ Typical power dissipation 400 mW 

■ Propagation delay 60 ns 
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absolute maximum 

ratings(Note i) operating 

conditions 





MIN 

MAX 

UNITS 

Supply Voltage 7.0V Supply Voltage (Vcc) 

Input Voltage 5.5V (12V on Pins 13, 14) DM7574 

Output Voltage 5.5V (25V for programming) 

Storage Temperature Range -65°C to +150°C DM8574 

Lead Temperature (Soldering, 10 sec) 300°C Temperature (T/^) 

DM7574 

DM8574 

4.5 

4.75 

-55 

0 

5.5 

5.25 

+ 125 
70 

Volts 

Volts 

°C 

°C 

electrical characteristics(Note 2) 





PARAMETER 

CONDITIONS 



MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Min 

2.0 



V 

Logical "0" Input Voltage 

c 

S 

ii 

o 

o 

> 



0.8 

V 

Logical "1" Output Voltage 

w .. . -2.0 mA (DM7574) 

V cc = M.x,l 0 =_ 52mA (DM8574) 

2.4 



V 

Logical "0" Output Voltage 

Vqq = Min, Iq = 16 mA 



0.4 

V 

High-Z Output Current 

V cc = Max, V OU T = 2.4V, 0.4V 



±40 

mA 

Logical "1" Input Current 

V cc = Max, V IN = 2.4V 
V C c = Max, V IN = 5.5V 



40 

1 

mA 

mA 

Logical "0" Input Current 

V cc = Max, V in = 0.4V 



-1 

mA 

Supply Current 

Vcc = Max 


82 

110 

mA 

Input Clamp Voltage 

V C c = Min, l, N = -12 mA 



-1.5 

V 

Propagation Delay to a Logical 
"0" from Address to Output, 

t pdO 

V cc = 5.0V 
T a = 25°C 


60 


ns 

Propagation Delay to a Logical 
"0" from Enable to Output, 

tpdO 

V cc = 5.0V 
T a = 25° C 


28 


ns 

Propagation Delay to a Logical 
"1" from Address to Output, 
tpdl 

V cc = 5.0V 
T a = 2.5°C 


60 


ns 

Propagation Delay to a Logical 
"1" from Enable to Output, 

tpdl 

V cc = 5.0V 
T a = 25° C 


28 


ns 

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for “Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table 
of “Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55° to +125°C temperature range for the DM7574 and 
across the 0°C to 70° C range for the DM8574. All typicals are given for Vcc = 5.0V and T^ = 25°C. 
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DM7574/DM8574 


programming procedure 

The DM7574/DM8574 is manufactured such that 
the outputs are high for all addresses. To program 
a logic zero (low output level), the following pro- 
cedure should be followed: 

1. Apply a V cc voltage of 5.0V and select the 
word to be programmed using address inputs 
A 7 — A 0 . 

2. Apply a high level (logic 1) to either or both 
of the ENABLE inputs (Pins 13 and 14). 

3. Apply a programming pulse to the output 
where a low level is desired. The voltage 


should be limited to 25V; the current should 
be limited to 70 mA. Apply the pulse as 
shown in the diagram. A reduction in cur- 
rent of approximately 15 mA indicates the 
bit is programmed. 

4. To verify that the bit has been programmed, 
apply a logic zero to both of the enable 
inputs and check for a low level on the pro- 
grammed output. 

5. Advance to the next output and/or word, 
programming only one bit at a time. 



Programming Pulse 

board programming 

The DM7574/DM8574 possesses added flexibility 
in that it can be programmed after it has already 
been connected in a system. Whether soldered to a 
printed circuit board or socketed, if the procedure 
described below is followed the units may be pro- 
grammed even though their outputs are connected. 

As shown in the diagram the decoder used to 
select the appropriate package must be operated at 
voltage levels which are 6 volts higher than normal. 
The outputs of the decoder therefore range be- 
tween about 6 V for a logical "0" and 9V for a 


V cc = 5 OV 



GND 


Programming Connections 


logical" 1 ". Because the decoder outputs are 
active-low, the ENABLE input of the device to be 
programmed is operated at 6 V. The other 
ENABLE inputs reach 9V, normally a prohibited 
level, but in this case the circuit was designed to 
use the 9V to prevent the outputs from being 
programmed. 

Although all common outputs receive the pro- 
gramming pulse, only the memory whose EN- 
ABLE input is at the 6 V level is programmed. 
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KIS Series 54/74 

DM7575/ DM 8575, DM7576/DM8576 
programmable logic array (PLA) 


general description 

The DM7575/DM8575 and DM7576/DM8576 are 
mask-programmable logic arrays designed for use 
in applications where random logic is required. The 
devices have fourteen data inputs and eight out- 
puts. Each output provides a sum of product terms 
where each product term can contain any combina- 
tion of 14 variables or their complements. The 
total number of product terms which can be pro- 
vided is 96. Any product term which is repeated 
is counted only once. Since some functions are 
more easily represented in their inverted form, an 
option is provided to allow for either the true or 
complement of the function on each output. The 
products are particularly useful in providing con- 
trol logic for digital systems. The DM7575/ 


logic and connection diagrams 


DM8575 has a conventional totem-pole output 
whereas the DM7576/DM8576 is provided with 
a passive pullup output. This latter configuration 
is useful in expanding functions by connection of 
outputs of different packages. 

features 

■ A 2 14 -by-8 ( 1 28k) bit memory would be needed 
to provide equivalent function 

■ Typical delay 90 ns 

■ Typical power dissipation 550 mW 

■ Series 54/74 compatible 




DM7575/DM8575, DM7576/DM8576 




DM7575/ DM8 575, DM7576/DM8576 


absolute maximum ratings (Note d operating conditions 


Supply Voltage 

7.0 V 

Supply Voltage (Vcc) 

MIN 

MAX 

UNITS 

Input Voltage 

5.5V 

DM7575, DM7576 

4.5 

5.5 

V 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

-65° C to +150°C 
300° C 

DM8575, DM8576 
Temperature (T/\) 
DM7575, DM7576 
DM8575, DM8576 

4.75 

-65 

0 

5.25 

+125 

70 

V 

°C 

°C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V C c = Min 

2 



V 

Logical "0" Input Voltage 

V C c = Mm 



0.8 

V 

Logical "1" Output Voltage 
(DM7575/DM8575 Only) 

V rr = Min V .n(i> = 2 V < V in(o,= 0.8V 
V CC Min, |qut = _ 800#iA 

2.4 



V 

Logical " 1 " Output Current 
(DM7576/DM8576 Only) 

V cc = Max, V OUT - 5.5V 




mA 

Logical "0" Output Voltage 

V cc = Min, V,N<1) = 2V ' V,N<0) = °’ 8V 
' Iout - +12 mA 



0.4 

V 

Logical "1" Input Current 

X/ x /1 V IN = 2.4V 

v cc ~ Max, v |N = 5 5 v 



40 

1 

juA 

mA 

Logical "0" Input Current 

V cc = Max, V, N = 0.4V 



- 1.0 

mA 

Output Short Circuit Current DM7575/76 

(Note 3) DM8575/76 

Vqc = Max, Vqut = 0V 

-20/— 1 .75 
-18/-1.65 


-55/— 3.5 
H55/-3.3 

mA 

Supply Current 

V C c = Max 


110 

170 

mA 

Input Diode Clamp Voltage 

V C c = Min . 

T A = 25°C l,N " 12mA 



-1.5 

V 

Propagation Delay to a Logical "0" from Data 
Inputs to Outputs, t pd0 

T A C = 25°C V ' Cl = 50 PF ' Rl = 4 °° n 


100 


ns 

Propagation Delay to a Logical "1" from Data 
Inputs to Outputs, t pd1 

V cc “ 5.0V 
T A = 25° C 


80 


ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7575/76 
and across the 0°C to 70°C range for the DM8575/76. All typicals are given for Vcc = 5.0V and T/\ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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information needed to program the PLA 


Information to program the PLA can be supplied 
in one of two formats. 

1. Punched 80-column cards 

2 The applicable section of this data sheet (manual 
entry of information). 

punched cards 

CARD 1: (Used to determine whether outputs are 
presented in their true or inverled form. If this 
card is not used it is assumed that all eight outputs 
are true.) 

Col. 1-6: DM7575 or DM8575 or DM7576 or 
DM8576. 

Col. 7-9: (Blank) 

Col. 10-17: Output Data. Outputs are F 8 (most 
significant) to F (least significant). All eight 
outputs must be specified. 

A 'T' in an output location indicates that the 
output is true. 

A 'C' in an output location indicates that the 
output is complemented (inverted). 

Col. 18-39: (Blank) 

Col. 40-75: This space is reserved for any unique 
letters/numbers desired by the customer (special 
part number, program number, etc ) However the 
exact combination of characters must appear on 
all cards, but only those cards, associated with that 
particular device. 

Col. 76-78: (Blank) 

Col. 79-80 00 

CARDS 2-97: Term Data Cards. Used to specify the 
input and output conditions. 

Col. 1-6: DM7575 or DM8575 or DM7576 or 
DM8576. 

Col. 7-9: (Blank) 

Col. 10-17: Output Connections. Outputs are F 8 
(most significant) to Fi (least significant). This 
field describes the outputs on which the product 
term appears. 

A '+' in one of the eight output locations indi- 
cates that the term described by the card is one 
of the "OR" terms in that output. 

A '(blank)' in one of the eight output locations 
indicates that the term described by the card 
is not one of the "OR" terms in that output. 
(Care should be exercised in punching this particu- 
lar field; since in most cases, unless a product term 
is repeated, this field will appear as one '+' and 
seven blanks.) 

Col. 18: (Blank) 

Col. 19: = (equal sign) 

Col. 20: (Blank) 

Col. 21-34: Input Data. Inputs are l 13 (most signi- 
ficant) to l 0 (least significant). 

An 'H' in one of the fourteen locations indi- 
cates that input appears in the high state in the 
output term. 

An 'L' in one of the fourteen input locations 
indicates that input appears in the low state in 
the output term. 

An 'X' in one of the fourteen input locations 
indicates that input does not appear in the 
output term. 


Col. 35-39: (Blank) 

Col. 40-75: This space is reserved for any unique 
letter/number desired by the customer (special 
part numbei, program number, etc.) However the 
exact combination of characters must appear on 
all cards, but only those cards, associated with that 
particular device. The purpose of this section is to 
prevent mixing of cards. 

Col. 76-78: (Blank) 

Col. 79-80: Product Term Number 01 to 96. (All 
96 cards need not be used.) Zero in column 79 may 
be suppressed. 

manual entry 

The matrix-blank shown in this data sheet can be 
used in lieu of punched cards to submit information 
for programming the PLA. 

INSTRUCTIONS 

1. Circle the appropriate part number. In the event 
a catalog part is not being purchased, circle the 
closest catalog part number. If an electrical 
screen is required between the military and 
commerical devices, the military designation 
should be circled. 

2. Customer should write the name of his company. 

3. Enter the total number of unique product terms 
found in all eight outputs. Repeated terms 
count only once. 

4. Output Inverter Option. Under the appropriate 
output designation specify a 'T' when the high 
(true) level is desired on the output for the 
given input conditions. Specify a 'C' if the 
complement is needed. 

5. Matrix 

a. Input data. This block is used to describe 
what comprises each of the 96 (maximum) 
product terms. In each row, opposite the 
appropriate Product Term number, informa- 
tion on the fourteen Input Data locations is 
entered. Information must be entered on all 
14 inputs. 

1) . Enter an "H" under the appropriate 

input designation if that particular input 
appears in the product term as a high 
(true) level. 

2) . Enter an "L" under the appropriate in- 

put designation if that particular input 
appears in the product term as a low 
(complemented) level. 

3) . Enter an "X" under the appropriate input 

designation if that particular input does 
not appear in the product term. 

If less than 96 product terms are used leave 
all spaces for the unused terms blank. 

b. Output Data. This block is used to describe 
the outputs on which the product terms 
appear. 

1 ) . Enter a '+' under the appropriate output 

designation if the product term is con- 
tained in that output's expression. 

2) . Leave a location blank if the product 

term is not contained in that output's 
expression. 
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DM7590/DM8590 


Series 54/74 


DM7590/DM8590(SN54165/SN74165) 
8-bit parallel-in serial-out shift register 

general description 

The DM7590/DM8590 utilizes Series 54/74 com- 
patible TTL circuitry to provide an eight-bit 
parallel-in serial-out shift register designed to 
operate at frequencies of 20 MHz. The device also 
features gating to inhibit_clocking, parallel load 
control, and both Q and Q outputs from the last 
flip flop for added flexibility. 


characteristics 

The Clock Inhibit input, when in the logical "1" 
state, will inhibit the Clock. It must be in the 
logical "0" state for clocking to occur. 


logic and connection diagrams 



Dual-ln-Line and Flat Package 



There is no difference between the Clock input 
and the Clock Inhibit input. Their functions may 
be reversed if ease of layout results. 

Clocking occurs on the positive-going transition 
of the Clock input. 

Data on the D1 through D8 inputs will be entered 
on the negative-going transition of the Load input. 
This information is entered independent of the 
state of the Clock, Clock Inhibit, or Serial Input 
lines. Information on these parallel inputs may be 
changed while the Load line is enabled thus chang- 
ing the information in the register. 

The logic level applied to the Serial Input is entered 
into the first flip flop when the register is clocked. 
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absolute maximum ratings 


Supply Voltage 
Input Voltage 
Fan Out 

Storage Temperature Range 
Operating Temperature Range DM7590 
DM8590 


+7V 

+5.5V 

10 

-65° C to +150°C 
-55° C to +125°C 
0°C to +70° C 


electrical characteristics (Note i) 


Input Diode Clamp Voltage 
Logical "1" Input Voltage 


= = 5 0V,T A =25°C,I, n =-12mA 


Logical "0" Input Voltage 


Logical "1" Output Voltage 


Logical "0" Output Voltage 


Logical "1" Input Current 
(All Inputs Except Load Input) 


Logical "1" Input Current 
(Load Input) 


Logical "1" Input Current 


Logical "0" Input Current 
(All Inputs Except Load Input) 


Logical "0" Input Current 
(Load Input) 


Output Short Circuit Current 


Power Supply Current 

Propagation Delay to a Logical "0" 
from Clock to Q or Q, t pd0 
Propagation Delay to ^Logical "1" 
from Clock to Q or Q, t pd1 
Propagation Delay to a Logical "0" 
from D s to Q or Q, t pd0 < D 8) 
Propagation Delay to a Logical "1 " 
from D a to Q or Q. t pd1 (D8 , 
Propagation Delay to ja Logical "0" 
from Load to Q or Q, t pd0( , oad) 
Propagation Delay to a Logical "1" 
from Load to Q or Q. t pd , (load , 
Minimum Time That Serial Input Data 
Must Be Set Up Prior to Clock Pulse, 

tset up (clock) 

Minimum Time That Serial Input Data 
Must Be Held after Clock Pulse, 
thold (clock) 

Minimum Time That Dt -D 8 Input 
Data Must Be Set Up Prior to Load 
Pulse Termination, t* et up (load) 
Minimum Time That Dt -D 8 Input 
Data Must Be Held after to Load 
Pulse Termination, t ho)d (load) 
Minimum Clock Pulse Width 
Minimum Load Pulse Width 
Maximum Shift Frequency 


V cc = 5.0V, T a = 25 C 


V cc = 5.0V. T a = 25 C 


V cc = 5.0V, T a = 25 C 


V cc = 5-OV, T a = 25 C 

V cc = 5.0V, T a - 25°C 

V cc = 5.0 V, T a = 25°C, 40%— 60% 

Duty Cycle 


Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7590 and 
0°C to +70°C for the DM8590. Typical values apply to supply voltages of 5.0V. 
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DM7595/ DM8 59 5, DM7695/DM8695 



Series 54/74 


DM7595/DM8595 4096-bit bipolar ROM 
DM769 5/ DM 86 9 5 4096-bit bipolar ROM 


general description 

The DM7595/DM8595 and DM7695/DM8695 are 
4096-bit bipolar mask-programmable ROMs or- 
ganized as 512 eight-bit words. Nine address inputs 
select the desired one-of-512 words. Four enable 
lines are used to either enable or disable the 
circuit. The two devices differ in the enable logic. 
Truth tables and logic diagrams for each device 
are shown below. Open collector outputs allow for 
expansion to greater number of words. 


features 

■ Series 54/74 specification compatibility 

■ Pin compatible with monolithic memories 
5240/6240 

■ Typical address time — 90 ns 

■ Open collector output 


logic and connection diagrams 



Dual-1 n-Line Package 

BINARY ENABLES OUTPUTS 



TOP VIEW 


logic diagrams and truth tables for enable circuitry 


DM7595/DM8595 
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absolute maximum ratings (Note d operating conditions 

MIN MAX UNITS 


Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Storage Temperature Range — 65° C to +150°C 

Lead Temperature (Soldering, 10 sec) 300° C 


electrical characteristics (Note 2) 


Supply Voltage (Vqq) 
DM7595, DM7695 
DM8595, DM8695 
Temperature (T A ) 
DM7595, DM7695 
DM8595, DM8695 


-55 +125 

0 70 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

V cc = Min 


2 



V 

Logical “0" Input Voltage 

V cc = Min 




0.8 

V 

Logical "1” Output Current 

Vqq = Max 

V OUT = 5 5V 



50 

juA 

Logical "0” Output Voltage 

Vcc = Min 

1 q [_ — 12 m A 



04 

V 

Logical "1” Input Current 

Vqq ~ M3X 

V IN = 2 4V 



40 

mA 


Vcc = Max 

V 1N = 5 5V 



1 

mA 

Logical "O” Input Current 

V cc = Max 

V IN = 0 4V 



-1 0 

mA 

Supply Current (each device) 

V cc = Max 

Chip Enabled 


103 

158 

mA 

Input Clamp Voltage 

Vcc = Min 

l, N =-12 mA 

-1 5 



V 

Propagation Delay to a Logical "0" from 
Enable to Output, t pd0 

V cc = 5 0V 
T A = 25°C 

C L = 30 pF 


30 


ns 

Propagation Delay to a Logical "0” from 
Address to Output, t pd0 

V cc ~ 5 0V 
T a - 25°C 

C L = 30 pF 


100 


ns 

Propagation Delay to a Logical "1" from 
Enable to Output, t pd1 

V cc = 5 0V 
T a = 25° C 

C L = 30 pF 


30 


ns 

Propagation Delay to a Logical "1” from 
Address to Output, t pd1 

V cc = 5 0V 
T a = 25°C 

C L = 30 pF 


80 


ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unle ss otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7595 
and DM7695 and across the 0°C to 70°C range for the DM8595 and DM8695 All typicals are given for Vcc = 5.0V and 
T A = 25°C. 


80-column card program data format 


Col. 1-3: 3 Character ID code any 3 Alpha- 
Numeric characters. Must be the same on all cards 
associated with a particular pattern, but different 
for the ID code used on other patterns. The 
purpose of this code is to prevent mixing of cards. 
Col. 4: (Blank) 

Col. 5-12: Word Data. Order is 08 (most significant) 
to 01 (least significant). Note 1. Characters — For 
TTL high level are: H or 1. Characters — For 
TTL low are L or 0. "Don't Care" is X. 

Col. 13: (Blank) 

Col. 14-21: Word Data - same format as 5-12. 
Col. 22: (Blank) 

Col. 23-30: Word Data 
Col. 31: (Blank) 


Col. 32-39: Word Data 
Col. 40: (Blank) 

Col. 41-48: Word Data 
Col. 49: (Blank) 

Col. 50-57: Word Data 
Col. 58: (Blank) 

Col. 59-66: Word Data 
Col. 67: (Blank) 

Col. 68-75: Word Data 
Col. 76-78: (Blank) 

Col. 79-80: Card sequence number. 1 to 64. 
Leading zeros may be punched or suppressed. 
(Note 2) 


NOTE 1. The words are listed in sequence beginning on the first card with the word associated with address 0 and ending on 
the last card with the word associated with address 512, if all 4096-bits are programmed. Address input Ag is the most 
significant; Aq, the least significant. 

NOTE 2. Card sequence numbers reference a specific group of 8 words, i.e.; 

Card 01 : Word address 0 to 7 
Card 02: Word address 8 to 15 
Card 03: Word address 16 to 23 


Card 64: Word address 504 to 51 1 . 
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Series 54/74 


DM7596/ DM8 596 TRI-STATE®4096-bit bipolar ROM 
DM7696/ DM8696 TRI-STATE 4096-bit bipolar ROM 


general description 

The DM7596/DM8596 and DM7696/DM8696 are 
4096-bit bipolar mask-programmable ROMs organ- 
ized as 512 eight-bit words. Nine address inputs 
select the desired one-of-512 words. Four enable 
lines are used to either enable or disable the 
circuit. The two devices differ in the enable logic. 
Truth tables and logic diagrams for each device 
are shown below. TRI-STATE outputs allow for 
expansion to greater numbers of words without 
sacrifice in speed as would be evidenced by open- 
collector outputs. 


features 

■ Series 54/74 specification compatibility 

■ Pin compatible with monolithic memories 
5240/6240 

■ Typical address time — 90 ns 

■ TRI-STATE outputs 


logic and connection diagrams 

Dual-In-Line Package 



BINARY ENABLES OUTPUTS 

SELECT , * t 



TOP VIEW 


logic diagrams and truth tables for enable circuitry 


DM7596/DM8596 
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80-column card program data format 


Col. 1-3: 3 Character ID code any 3 Alpha- 
Numeric characters. Must be the same on all cards 
associated with a particular pattern, but different 
for the ID code used on other patterns. The 
purpose of this code is to prevent mixing of cards. 

Col. 4: (Blank) 

Col. 5-12: Word Data. Order is 08 (most significant) 
to 01 (least significant). Note 1. Characters — For 
TTL high level are: H or 1. Characters - For 
TTL low are L or 0. "Don't Care" is X. 

Col. 13: (Blank) 

Col. 14-21: Word Data — same format as 5-12. 

Col. 22: (Blank) 

Col. 23-30: Word Data 
Col. 31: (Blank) 

NOTE 1. The words are listed in sequence beginning on the first card with the word associated with address 0 and ending on 
the last card with the word associated with address 512, if all 4096-bits are programmed. Address input Aq is the most 
significant; Aq, the least significant. 

NOTE 2. Card sequence numbers reference a specific group of 8 words, i.e.; 

Card 01 : Word address 0 to 7 
Card 02: Word address 8 to 15 
Card 03: Word address 16 to 23 


Card 64: Word address 504 to 51 1 


Col. 32-39: Word Data 
Col. 40: (Blank) 

Col. 41-48: Word Data 
Col. 49: (Blank) 

Col. 50-57: Word Data 
Col. 58: (Blank) 

Col. 59-66: Word Data 
Col. 67: (Blank) 

Col. 68-75: Word Data 
Col. 76-78: (Blank) 

Col. 79-80: Card sequence number. 1 to 64. 
Leading zeros may be punched or suppressed. 
(Note 2) 
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Series 54/74 


DM7597/DM8597 TRI-STATE 1024-bit read only memory 
general description 


The DM7597/DM8597 is a custom-programmed 
read-only memory organized as 256 four-bit words. 
Selection of the proper word is accomplished 
through the eight select inputs. Two overriding 
memory enable inputs are provided, which when 
mask-programmed in one of three options des- 
cribed will cause all four outputs to either read 
the normal memory contents or go to the "high 
impedance" state. In this state both the upper and 
lower output transistors are turned off. The out- 
puts may therefore be paralleled to increase word 


capacity; since in the high-impedance state they 
present only a minimal load to the active output. 

features 

■ Pin compatible with SN54187/SN74187 

■ 35 ns typical delay from address to output 

■ Can be expanded to 32,768 4-bit words by 
simple paralleling of outputs 

■ Programmable memory enable inputs 
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absolute maximum ratings (Note i) 







Supply Voltage 




7V 





Input Voltage 




5.5V 





Output Voltage 




5.5V 





Operating Temperature Range DM7597 

-55 C to +125°C 






DM8597 

0°C to +70°C 





Storage Temperature Range 



-65° C to +150°C 





Lead Temperature (Soldering, 10 sec) 



300°C 





electrical characteristics (Note 2) 







PARAMETER 

CONDITIONS 

MIN 

TYP 


UNITS 

Logical "1" Input Voltage 

DM7597 

V cc - 4 5V 



2.0 




DM8597 

V cc = 4 75V 






Logical "0" Input Voltage 

DM7597 

V cc = 4.5V 





0.8 


DM8597 

V cc " 4.75V 






Logical "1" Output Voltage 

DM7597 

V cc = 4.5V 

l Q = -2 mA 


2.4 




DM8597 

V cc = 4.75V 

l Q = -5.2 mA 





Logical "0" Output Voltage 

DM7597 

V cc = 4.5V 

l Q = 16 mA 




0.4 


DM8597 

V cc = 4.75 V 





Third State Output Current 

DM7597 

V cc = 5.5V 

V 0 = 2.4V 




40 

mA 

DM8597 

V cc = 5.25V 

V 0 = 0.4V 




-40 

juA 

Logical "V Input Current 

DM7597 

V cc = 5.5V 

V|N = 2 4V 




40 

juA 

DM8597 

V cc = 5 25V 





DM7597 

V cc = 5.5V 

V IN = 5.5V 




1.0 

mA 


DM8597 

V cc = 5.25V 




Logical "0" Input Current 









DM7597 

V cc = 5.5V 

V, N = 0.4V 




-1.0 

mA 


DM8597 

V cc = 5.25V 




Output Short Circuit Current 

DM7597 

V cc = 5.5V 

V 0 = 0.0V 


-20 


-70 

mA 

(Note 3) 

DM8597 

V cc = 5.25V 



Supply Current 

DM7597 

V cc = 5.5V 




75 

110 

mA 


DM8597 

V cc = 5.25V 



Input Clamp Voltage 

DM7597 

V cc = 4.5V 

1 ii\i — 12 mA 




-1.5 

\j 

DM8597 

V cc = 4.75 V 





Propagation Delay to a Logical "0" from 

V cc = 5.0V 




39 

60 

ns 

Address to Output, t pd0 


T a = 25°C 





Propagation Delay to a Logical 

"1" from 

V cc = 5.0V 




31 

60 

ns 

Address to Output, t pd1 


T a =25°C 




Delay from Enable to High Impedance 

V cc = 5.0V 




13 

30 

ns 

State (from Logical "1" Level), t 1H 

T a = 25°C 




Delay from Enable to High Impedance 

V cc = 5.0V 




16 

30 

ns 

State (from Logical "0" Level), 

t()H 

T a = 25°C 




Delay from Enable to Logical " 

1" Level 

V cc = 5.0V 




18 

30 

ns 

(from High Impedance State), t H i 

T A = 25°C 




Delay from Enable to Logical "0” Level 

V cc - 5.0V 




20 

30 

ns 

(from High Impedance State), t H o 

T a =25°C 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature, Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 



for actual device operation. 









Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7597 and'across the 0°C to 70°C range for the DM8597. All typicals are given for 



V CC = 5.0V and T A = 25° C. 









Note 3: Only one output at a time should be shorted. 
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ordering instructions 


Programming instructions for the DM7597 or 
DM8597 are solicited in the form of a sequenced 
deck of 32 standard 80-column data cards pro- 
viding the information requested under data card 
format, accompanied by a properly sequenced 
listing of these cards, and the supplementary 
ordering data. Upon receipt of these items, a com- 
puter run will be made from the deck of cards 
which will produce a complete truth table of the 
requested part. This truth table, showing output 
conditions for each of the 256 words, will be 
forwarded to the purchaser as verification of the 
input data as interpreted by the computer-auto- 
mated design (CAD) program. This single run also 
generates mask and test program data; therefore, 
verification of the truth table should be completed 
promptly. 

Each card in the data deck prepared by the pur- 
chaser identifies the eight words specified and 
describes the conditions at the four outputs for 
each of the eight words. All addresses must have 
all outputs defined and columns designated as 
"blank" must not be punched. Cards should be 
punched according to the data card format shown. 


supplementary ordering data 

Submit the following information with the data 
cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 

data card format 

Column 

1- 3 Punch a right-justified integer representing 
the binary input address (000-248) for 
the first set of outputs described on the 
card. 

4 Punch a " (Minus sign) 

5- 7 Punch a right-justified integer representing 
the binary input address (007-255) for 
the last set of outputs described on the 
card. 

8- 9 Blank 


10-13 Punch "H", "L", or "X" for bits four, 
three, two, and one (outputs Y4, Y3, Y2, 
and Y1 in that order) for the first set of 
outputs specified on the card. H = high- 
level output, L = low-level output, X = 
output irrelevant. 

14 Blank 

15-18 Punch "H", "L", or "X" for the second 
set of outputs. 

19 Blank 

20-23 Punch "H", "L", or "X" for the third set 
of outputs. 

24 Blank 

25-28 Punch "H", "L", or "X" for the fourth set 
of outputs. 

29 Blank 

30-33 Punch "H", "L", or "X" for the fifth set 
of outputs. 

34 Blank 

35-38 Punch "H", "L", or "X" for the sixth set 
of outputs. 

39 Blank 

40-43 Punch "H", "L", or "X" for the seventh 
set of outputs. 

44 Blank 

45-48 Punch "H", "L", or "X" for the eighth 
set of outputs. 

49 Blank 

50-51 Punch a right-justified integer representing 
the current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation repre- 
senting the current month. 

56 Blank 

57-58 Punch the last two digits of the current 
year. 

59 Blank 

60-61 Punch "DM" 

62-65 Punch 7597 or 8597 

66-70 Blank 

71 Punch 1, 2, or 3 for memory enable 
option desired (assumed 1 if not pun- 
ched). 



1-213 


DM7597/DM8597 



DM7598/ DM8598 


Series 54/74 


DM7598/DM8598 TRI-STATE® 
general description 

The DM7598/DM8598 is a customer programmed 
256-bit read-only memory organized as 32 8-bit 
words. A five-bit input code selects the appropriate 
word which then appears on the eight outputs. An 
enable input overrides the select inputs and blanks 
all outputs. 

Although the DM7598/DM8598 can have its out- 
puts tied together for word-expansion, the outputs 
are not open-collector, but rather the familiartotem- 
pole output with the capability of being placed 
in a ''third-state". This unique three state concept 
allows outputs to be tied together and then con- 
nected to a common bus line. Normal TTL outputs 
cannot be connected due to the low-impedance 
logical "1" output current which one device would 
have to sink from the other. If however, on all but 
one of the connected devices both the upper and 
lower output transistors are turned off, then the 
one remaining device in the normal low impedance 
state will have to supply to or sink from the other 
devices only a small amount of leakage current. 
This is exactly what occurs on the DM7598/ 
DM8598. 

A typical system connection demonstrating expan- 
sion to greater numbers of words is shown in Fig- 
ure 1. While it is true that in a TTL system open- 
collector gates could be used to perform the logic 


logic and connection diagrams 



Dual-1 n-Line Package 



256-bit read only memory 


function of these three-state elements, neither 
waveform integrity nor optimum speed would be 
achieved. The low output impedance of the 
DM7598/DM8598 provides good capacitance drive 
capability and rapid transition from the logical 
"0" to logical "1" level thus assuring both speed 
and waveform integrity. 

It is possible to connect as many as 128 DM8598s 
to a common bus line and still have adequate drive 
capability to allow fan out from the bus. The 
example shown in Figure 2 indicates how this 
guarantee can be made under worst-case conditions. 

Figure 3 indicates how multiple packages can be 
used to increase word length. 

features 

■ Pin compatible with SN5488/SN 7488 

■ Organized as 32 8-bit words 

■ Full internal decoding 

■ 30 ns typical access time 

■ 350 mW typical power dissipation 

■ Input clamp diodes 

■ Designed for bus-organized systems 

■ Strobe override 
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absolute maximum ratings (Note i) 






Supply Voltage 
Input Voltage 
Output Voltage 

Operating Temperature Range DM7598 
DM8598 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V 
5.5 V 
5.5 V 

-55°C to +125°C 
0°C to +70°C 
-65° C to +150°C 
300°C 





electrical characteristics 

(Note 2) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7598 

V cc = 4 5V 


20 



V 

DM8598 

V cc = 4.75V 




Logical ''O'' Input Voltage 

DM7598 

V cc = 4.5V 




08 

V 

DM8598 

V cc = 4 75V 




Logical "1” Output Voltage 

DM7598 

V cc = 4 5V 

lo = -2 mA 

24 



V 

DM8598 

V cc = 4 75V 

l 0 = -5 2 mA 



Logical "0” Output Voltage 

DM7598 

V CC = 4 5V 

l 0 = +12 mA 



04 

V 

DM8598 

V CC = 4 75V 



Third State Output Current 

DM7598 

V cc = 5 5V 

V 0 = 2 4V 



±40 

HA 

DM8598 

V cc = 5 25V 

V 0 = 0 4V 



±40 

UA 

Logical "1" Input Current 
Address Inputs 

DM7598 

V cc = 5 5V 

V in = 2 4V 



40 

MA 

DM8598 

V cc = 5 25V 



Enable Input 

DM7598 

V cc = 5 5V 

V 1n = 2 4V 



80 

HA 

DM8598 

V cc = 5 25 V 



Any Input 

DM7598 

V cc = 5 5V 

V IN = 5 5V 




mA 

DM8598 

V cc = 5 25V 




Logical "0" Input Current 
Address Inputs 

DM7598 

V cc = 5 5V 

V IN = 0 4V 



-1 6 

mA 

DM8598 

V cc = 5.25V 



Enable Input 

DM7598 

V cc = 5 5V 

V IN = 0 4V 



-3 2 

mA 

DM8598 

V cc = 5 25V 



Output Short Circuit Current 

DM7598 

V cc = 5 5V 

S 

0 

> 

-20 


-70 

mA 

(Note 3) 

DM8598 

V cc = 5 25V 


Supply Current 

DM7598 

V cc = 5 5V 

Inputs Grounded 


70 

99 

mA 

DM8598 

V cc = 5 25V 



Input Clamp Voltage 

DM7598 

V cc = 4 5V 

l, N = -12 mA 



-1 5 

y 

DM8598 

V cc = 4 75V 




Propagation Delay to a Logical "0" 
Address to Output, t pd0 

from 

V cc = 5 0V 
T a = 25°C 



29 

50 

ns 

Propagation Delay to a Logical "1” 
Address to Output, t pd1 

from 

V cc = 5 0 V 
T a = 25° C 



33 

50 

ns 

Delay from Enable to High Impedance 
State (from Logical "1” Level),t 1H 

V cc = 5 0 V 
T a = 25° C 

C L = 5 pF 


13 

20 

ns 

Delay from Enable to High Impedance 
State (from Logical "0” Level), t 0H 

V cc = 5 0V 
T a = 25°C 

C L = 5 pF 


24 

36 

ns 

Delay from Enable to Logical "1" Level 
(from High Impedance State), t H i 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF 


16 

25 

ns 

Delay from Enable to Logical "0” Level 
(from High Impedance State), t H0 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF 


26 

40 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7598 and across the 0°C to 70°C range for the DM8598. All typicals are given for 
V C C = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM7598AA TRUTH TABLE 


A special pattern has been generated for the DM7598/DM8598. The AA pattern provides a sine table. The 5-bit 
input code linearly divides 90° into 32 equal segments. Each 8-bit output is therefore the sine of the angle 
applied. 


EXAMPLE: Input 11010 means 26/32 of 90°, or about 73°. The corresponding output 11110100 indicates 
(1/2 + 1/4 + 1/8 + 1/16 + 1/64) or about .95, which is close to the sine of 73°. Rounding-off has not been 
employed, since without rounding-off it is possible to extend the accuracy with additional ROMs. 

The truth table is shown: 


INPUTS OUTPUTS 

WORD I BINARY SELECT I ENABLE — 
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DM759 8/ DM 8 5 98 


TRUTH TABLE /ORDER BLANK 


The output levels are not shown on the truth table since the customer specifies the output condition he desires 
at each of the eight outputs for each of the 32 words (256 bits). The customer does this by filling out the 
Truth Table on this data sheet, and sending it in with his purchase order. 



INPUTS 

OUTPUTS 

WORD 

BINARY SELECT 

ENABLE 



E 

D 

c 

B 

A 

ME 

Y8 

wm 

pi 

■a 

Y4 

n 


KB: 

0 

0 

0 

0 

0 

0 

0 









1 

0 

0 

0 

0 

1 

0 









2 

0 

0 

0 

1 

0 

0 

I 

| 



| 



| 

3 

0 

0 

0 

1 

1 

0 









4 

0 

0 

1 

0 

0 

0 , 









5 

0 

0 

1 

oi 

1 

0 









6 

0 

0 

1 

i 

0 

0 









7 

0 

0 

1 

i 

1 

0 

■ 

BI 

ib 

| 

| 

BI 

BI 

BI 

8 

0 

1 

0 

0 

0 

0 

■ ■ 

HH 

n 

BI 

0 


IBI 

HI 

9 

0 

1 

0 

0 

1 

0 

BtH 

| 

BI 

bb 

01 

BBSl 

IB 

IBI 

10 

0 

1 

0 

1 

0 

0 









11 

mm 

1 

0 

1 

1 

0 









12 

0 

1 

1 

0 

0 

0 


IBI 

| 

| 




| 

13 

0 

1 

1 

0 

1 

0 



zz 





zz 

14 

0 

1 

1 

1 

mm 




| 


01 

0 

BI 

IBI 

15 

0 

1 

1 

1 

i 

0 





wm 

mm 



16 

1 

0 

0 

0 

0 

0 









17 

m 

0 

0 

0 

i 

0 









18 

i 

0 

mm 

1 

d 

0 









19 

i 

0 

0 

n 

i 

0 









20 

i 

0 

i 

0 

0 

0 









21 

i 

0 

i 

0 

i 

0 

| 

n 

BK 


bm 

BI 

BH 

1 

22 

i 

0 

i 

i 

0 

0 

. 

_ 


_ 

_ . 

_ _ 


zz 

23 

i, 

0 

i 

mm 

mm 


iWB 

I 

Bi 

bb 

bb 

BI 

| 

1 

24 

i 

1 

0 

0 

0 

0 









25 

i 

1 

0 

0 

i 

0 









26 

i 

1 

mm 

i 

0 

0 









27 

i 

1 

0 

i 

i 

0 









28 

i 

1 

i 

0 

0 

0 









29 

i 

1 

i 

0 

i 

0 









30 

i 

1 

i 

1 

0 

0 









31 

i 

1 

i 

1 

i 

0 










KM 

n 

X 

X 

0 

1 

Hi-Z 

mm 



IB 

129 

IB 



X = Don't Care 

Notice: This sheet must be completed and signed by an authorized representative of the customer's company before an 
order can be entered. 


To be used by National only 

_ Part Number 

S.O. Number 

Date Received 


Authorized Representative Date 


Company 

Desired Part □ DM7598 □ DM8598 
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Series 54/74 


DM7599/DM8599 TRI-STATE® 

64-bi.t random access read/write memory 


general description 

The DM7599/DM8599 is a fully decoded 64-bit 
RAM organized as 16 4-bit words. The memory 
is addressed by applying a binary number to the 
four Address inputs. After addressing, information 
may be either written into or read from the 
memory. To write, both the Memory Enable and 
the Write Enable inputs must be in the logical “0" 
state. Information applied to the four Write inputs 
will then be written into the addressed location. 
To read information from the memory the Mem- 
ory Enable input must be in the logical “0" state 
and the Write Enable input in the logical “V state. 
Information will be read as the complement of 
what was written into the memory. When the 
Memory Enable input is in the logical "1" state, 
/the outputs will go to the high-impedance state. 
This allows up to 128 memories to be connected 
to a common bus-line without the use of pull-up 


resistors. All memories except one are gated into 
the high-impedance while the one selected mem- 
ory exhibits the normally totem-pole low imped- 
ance output characteristics of TTL. 

features 

■ Series 54/74 compatible 

■ Same pin-out as SN5489/SN7489 

■ Organized as 16 4- bit words 

■ Expandable to 2048 4-bit words without addi- 
tional resistors (DM8599 only) 

■ Typical access from chip enable 20 ns 

■ Typical access time 28 ns 

■ Typical power dissipation 400 mW 



connection diagram truth table 


Dual-ln-Line Package 



MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Hi-Z State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Hi-Z State 
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DM7599/DM8599 


absolute maximum ratings (Notei) 


Supply Voltage 
Input Voltage 
Output Voltage 

Time that two bus-connected devices may be in 
opposite low impedance states simultaneously 


7V Storage Temperature Range 

5.5V Operating Temperature Range 

5.5V DM7599 

DM8599 

Indefinite Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage 

DM7599 

DM8599 

V cc = 4 5V 
V cc = 4 75V 


20 



Logical "0" Input Voltage 

DM7599 

DM8599 

V cc = 4 5V 
V cc = 4 75V 




08 

Logical "1" Output Voltage 

DM7599 

DM8599 

V cc = 4 5V 
V cc = 4 75V 

l 0 = -2 mA 
l Q =-5 2 mA 

24 

2.4 



Logical "0" Output Voltage 

DM7599 

DM8599 

V cc - 4.5V 
V cc = 4 75V 

l 0 = 12 mA 



04 

Third State Output Current 

DM7599 

DM8599 

V cc = 5 5V 
V cc = 5 25V 

> > 
O CN 

O O 
> > 



±40 

±40 

Logical "1" Input Current 

DM7599 

DM8599 

V cc = 5 5V 
V cc = 5 25V 

V IN = 2 4V 



40 


DM7599 

DM8599 

V cc = 5 5V 
V cc = 5 25V 

V, N = 5 5V 



1 

Logical "0" Input Current 

DM7599 

DM8599 

V cc = 5 5V 
V cc = 5 25V 

V in = 0 4V 



-1 6 

Output Short Circuit Current 
(Note 3) 

DM7599 

DM8599 

V cc - 5 5V 
V cc = 5 25V 


-30 


-70 

Supply Current 

DM7599 

DM8599 

V cc = 5 5V 
V cc = 5 25V 

All Inputs at GND 


80 

120 

Input Clamp Voltage 

DM7599 

DM8599 

V cc = 4 5V 
V cc = 4.75V 

I| N = -12 mA 



-1 5 

Propagation Delay to a Logical "0" 
Address to Output, t pd0 

from 

V cc = 5.0V 
T a = 25°C 



28 

45 

Propagation Delay to a Logical "1" 
Address to Output, tpdi 

from 

V cc - 5 0V 
T a = 25°C 



27 

45 

Delay from Memory Enable to High 
Impedance State (from Logical "1" 
Level), t 1H 


V cc = 5.0V 
T a = 25°C 



12 

20 

Delay from Memory Enable to High 
Impedance State (from Logical "0" 
Level), t 0H 


V cc = 5.0V 
T a = 25° C 



21 

30 

Delay from Memory Enable to 
Logical "1" Level (from High 
Impedance State), t H1 


V cc = 5 0V 
T a = 25°C 



14 

20 

Delay from Memory Enable to 
Logical "0" Level (from High 
Impedance State), t H0 


V cc = 5.0V 
T a = 25°C 



19 

30 

Write Enable Pulsewidth, t WP 


V cc = 5.0V, T a 

= 25°C 

40 

23 


Setup T ime. Data 


V cc = 5.0V, T a 

= 25°C 

0 

-15 


Hold T ime, Data 


V cc = 5 0V.T a 

= 25°C 

0 

-14 


Setup Time Address 


V cc = 5 0V,T a 

= 25°C 

0 

-17 


Hold T ime, Address 


V cc = 5.0V, T a 

= 25°C 

5 

-7 


Sense Recovery Time 


V cc = 5 0V,T a 

= 25°C 


42 

60 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7599 and across the 0°C to 70°C range for the DM8599. All typicals are given 
for Vcc = 5.0V and T A = 25°C 
Note 3: Only one output at a time should be shorted. 
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Series 54/74 


DM75491 MOS-to-LED quad segment driver 
DM75492 MOS-to-LED hex digit driver 


general description 

The DM75491 and DM75492 are interface circuits 
designed to be used in conjunction with MOS 
integrated circuits and common-cathode LED's in 
serially addressed multi-digit displays. The num- 
ber of drivers required for this time-multiplexed 
system is minimized as a result of the segment- 
address-and-digit-scan method of LED drive. 


features 

■ Source or sink capability 

per driver (DM75491 ) 50 mA 

■ Sink capability per 

driver (DM75492) 250 mA 

■ MOS compatability (low input current) 

■ Low standby power 

■ High-gain Darlington circuits 


schematic and connection diagrams 


DM75491 (each driver) 


DM75492 (each driver) 




DM75491 Dual-1 n-Line Package 


DM75492 Dual-In-Line Package 


4A 4E 4C Vss 3C 3E 3A 



1A IE 1C GNO 2C 2E 2A 

TOP VIEW 



Order Number DM75491 N or DM75492N 
See Package 22 
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DM75491, DM75 492 


absolute maximum ratings 



DM75491 

DM75492 

Input Voltage Range (Note 1) 

-5V to V ss 

-5V to V ss 

Collector Output Voltage (Note 2) 

10V 

10V 

Collector Output to Input Voltage 

10V 

10V 

Emitter to Ground Voltage (V, > 5V) 

10V 


Emitter to Input Voltage 

5V 


Voltage at V ss Terminal With Respect to 
Any Other Device Terminal 
Collector Output Current 

10V 

10V 

Each Collector Output 

50 mA 

250 mA 

All Collector Outputs 

200 mA 

600 mA 

Continuous Total Dissipation 

800 mW 

800 mW 

Operating Temperature Range 

0°C to +70°C 

0°C to +70° C 

Storage Temperature Range 

-65°C to +150°C 

-65° C to +1 50° C 

Lead Temperature (Soldering, 10 sec) 

300° C 

300° C 


dc electrical characteristics 

DM75491 (Vgs = 10V, T A = 0°C to +70°C unless otherwise noted) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

On State Collector Emitter Voltage (V ce ON ) 

Input = 8.5V through 1 kft, V E = 5V, 
l c = 50 mA, T a = 25°C 


.9 

1.2 

V 

On State Collector Emitter Voltage (V CE ON ) 

Input = 8 5V through 1 k£2, V F = 5V, 
l c = 50 mA 



1.5 

V 

Off State Collector Current dc off ) 

V c = 10V, V E =0, l, N = 40juA 



100 

ma 

Off State Collector Current (l c off ) 

V c = 10V, V E =0, V IN = 7V 



100 

juA 

Input Current at Maximum Input Voltage (l|) 

V, N = 10V, V E =0, l c = 20mA 


22 

3.3 

mA 

Emitter Reverse Current (l E ) 

V, N = 0, V E = 5V, l c =0 



100 

juA 

Current Into V ss Terminal (l ss ) 




1 

mA 


DM75492 (Vss = 10V, T A = 0°C to +70°C unless otherwise noted) 


PARAMETER 


CONDITIONS 


Low Level Output Voltage (V OL ) 

Low Level Output Voltage (V OL ) 

High Level Output Current Ooh) 

High Level Output Current Ooh) 

Input Current at Maximum Input Voltage (I,) 
Current Into V^ Terminal (l S s) 


Input = 6.5V through 1 k£2, Iqut = 250 mA 
T a = 25° C 

Input = 6 5V through 1 k£2, l OUT = 250 mA 
Vqh = 10V, l, N = 40/iA 
V OH = 10V,V 1N = 5V 
V|N = 10V, Iql = 20 mA 


1.2 

1 5 
200 
200 
3.3 
1 


V 

mA 

mA 

mA 

mA 


ac switching characteristics 

DM75491 (V ss = 7.5V, T A = 25°C) 


CONDITIONS 


Propagation Delay Time, Low to High Level Output (Collector) (t PLH ) 
Propagation Delay Time, High to Low Level Output (Collector) (t PHL ) 


V tH = 4 5V, V E = 0, 

R L = 200^, C L = 15 pF 


100 

20 


DM75492 (V S S ~ 7.5V, T A = 25° C) 


PARAMETER 


CONDITIONS 


Propagation Delay Time, Low to High Level Output (t PLH ) 
Propagation Delay Time, High to Low Level Output (t PHL ) 


V ih = 7 5V, R l 
C L = 15 pF 


300 

30 


Note 1: The input is the only device terminal which may be negative with respect to ground. 
Note 2: Voltage values are with respect to network ground terminal unless otherwise noted. 
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DM7800/DM8800 dual voltage translator 


general description 


features 


The DM7800/DM8800 are dual voltage translators 
designed for interfacing between conventional TTL 
or DTL voltage levels and those levels associated 
with high impedance junction or MOS FET-type 
devices. The design allows the user a wide latitude 
in his selection of power supply voltages, thus pro- 
viding custom control of the output swing. The 
translator is especially useful in analog switching; 
and since low power dissipation occurs in the “off" 
state, minimum system power is required. 


31 volt (max) output swing 
1 mW power dissipation in normal state 
Standard 5V power supply 
Temperature range: 


DM7800 

DM8800 


-55 Cto +125 C 
0°C to +70°C 


Compatible with all MOS devices 


schematic and connection diagrams 



Metal Can Package 



typical applications 


4-Channel Analog Switch 


Bipolar to MOS Interfacing 


♦5V +mv 

! ■!. 



j P 

p n 

I \ - I I MOS SHIFT 1 

U | REGISTER | 

TTl ! DM7800 I , . 

"«« z^=D-D ># -r| ssr 

L_ _ J 

I T 
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DM7800/DM8800 


absolute maximum ratings 


7.0V 

-30V 

+30V 

40V 

5.5V 

-65° C to +1 50° C 


V cc Supply Voltage 
V 2 Supply Voltage 
V 3 Supply Voltage 
V 3 -V 2 Voltage Differential 
Input Voltage 

Storage Temperature flange 
Operating Temperature Range 

DM7800 -55°Cto+125°C 

DM8800 0°C to 70°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Notei) 


PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

Logical "1" Input Voltage 

DM7800 

V cc = 4.5V 


2.0 



V/ 

DM8800 

V cc = 4.75V 





Logical "0” Input Voltage 

DM7800 

V cc = 4.5V 




0.8 

y 

DM8800 

V cc = 4.75V 





Logical "1" Input Current 

DM7800 

V cc = 5.5V 

V IN = 2.4V 



5 

juA 

DM8800 

V cc = 5.25V 



Logical "1” Input Current 

DM7800 

Vcc = 5.5V 

V, N = 5.5V 



1 


DM8800 

V cc = 5.25V 




Logical "0" Input Current 

DM7800 

V cc = 5.5V 

V, N = 0.4V 


-0.2 

-0.4 

mA 

DM8800 

V cc = 5.25V 


Output Leakage Current (Note 

DM7800 

V cc = 5.5V 

V, N = 0.8V (Note 5) 



10 

MA 

DM8800 

V cc = 5.25V 



Output Collector Resistor 


T a = 25° C 

11.5 

16.0 

20.0 

k n 

Logical "0” Output Voltage 

DM7800 

V cc = 4.5V 

V IN = 2.0V (Note 5) 



V 2 + 2.0 

V 

DM8800 

V cc = 4.75V 



Power Supply Current 
Logical "0" (Note 3) 
(Each Gate) 

DM7800 

V cc = 5.5V 

V, N = 4.5V 


0.85 

1.6 

mA 

DM8800 

V cc = 5.25V 


Power Supply Current 
Logical "1” (Note 3) 
(Each Gate) 

DM7800 

V cc = 5.5V 

V IN = OV 


0.22 

0.41 

mA 

DM8800 

V cc = 5.25V 


Transition Time to Logical “0" 

Output 

T a = 25° C C 

= 15 pF (Note 6) 

25 

70 

125 

ns 

Transition Time to Logical "1" Output * 

T a = 25° C C 

= 15 pF (Note 7) 

25 

62 

125 

ns 


Note 1: Min/max limits apply across the guaranteed temperature range of -55°C to +125°C for the DM7800 and 0°C to +70°C 
for the DM8800 unless otherwise specified. 

Note 2: Current measured is drawn from V 3 supply. 

Note 3: Current measured is drawn from V^c supply. 

Note 4: All typical values are measured at T A = 25° C with V^c = 5.0V, V 2 = -22V, V 3 = + 8 V. 

Note 5: Specification applies for all allowable values of V 2 and V 3 . 

Note 6 : Measured from 1.5V on input to 50% level on output. 

Note 7: Measured from 1.5V on input to logic ”0" voltage, plus IV. 
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theory of operation 


The two input diodes perform the AND function 
on TTL or DTL input voltage levels. When at least 
one input voltage is a logical “0", current from V cc 
(nominally 5.0V) passes through and out the 
input(s) which is at the low voltage. Other than 
small leakage currents, this current drawn from V cc 
through the 20 k£2 resistor is the only source of 
power dissipation in the logical "I" output state. 

When both inputs are at logical "1” levels, current 
passes through and diverts to transistor Q 1# turn- 
ing it on and thus pulling current through R 2 . Cur- 
rent is then supplied to the PNP transistor, Q 2 . The 
voltage losses caused by current through Q 1f D 3 , 
and Q 2 necessitate that node P reach a voltage suf- 
ficient to overcome these losses before current be- 
gins to flow. To achieve this voltage at node P, the 
inputs must be raised to a voltage level which is one 
diode potential lower than node P. Since these levels 
are exactly the same as those experienced with con- 
ventional TTL and DTL, the interfacing with these 
types of circuits is achieved. 

Transistor Q 2 provides "constant current switch- 
ing" to the output due to the common base con- 
nection of Q 2 . When at least one input is at the 
logical "0" level, no current is delivered to Q 2 ; so 
that its collector supplies essentially zero current 
to the output stage. But when both inputs are raised 
to a logical "1" level current is supplied to Q 2 . 


selecting power supply voltage 


The graph shows the boundary conditions which 
must be used for proper operation of the unit. The 
range of operation for power supply V 2 is shown 
on the X axis. It must be between -25V and -8V. 
The allowable range for power supply V 3 is gov- 
erned by supply V 2 . With a value chosen for V 2 , V 3 
may be selected as any value along a vertical line 
passing through the V 2 value and terminated by 
the boundaries of the operating region. A voltage 
difference between power supplies of at least 5V 
should be maintained for adequate signal swing. 


Since this current is relatively constant, the collec- 
tor of Q 2 acts as a constant current source for the 
output stage. Logic inversion is performed since 
logical "1" input voltages cause current to be sup- 
plied to Q 2 and to Q 3 . And when Q 3 turns on the 
output voltage drops to the logical "0" level. 

The reason for the PNP current source, Q 2 , is so 
that the output stage can be driven from a high 
impedance. This allows voltage V 2 to be adjusted 
in accordance with the application. Negative volt- 
ages to -25V can be applied to V 2 . Since the out- 
put will neither source nor sink large amounts of 
current, the output voltage range is almost exclu- 
sively dependent upon the values selected for V 2 
and V 3 . 

Maximum leakage current through the output tran- 
sistor Q 3 is specified at 10 juA under worst-case 
voltage between V 2 and V 3 . This will result in a 
logical "1" output voltage which is 0.2V below V 3 . 
Likewise the clamping action of diodes D 4 , D s , and 
D 6 , prevents the logical "0" output voltage from 
falling lower than 2V above V 2 , thus establishing 
the output voltage swing at typically 2 volts less 
than the voltage separation between V 2 and V 3 . 
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DM7802/ DM8802, DM7806/DM8806 


IV! 


Series 54/74 



general description 

The DM7802/DM8802, DM7806/DM8806 are high 
speed MOS to TTL level converters. These circuits 
act as an interface level converter between MOS 
and TTL logic devices. It consists of two 1 -input 
converters with common strobe input to inhibit 
“0" entry when strobe is high. It allows parallel 
entry when strobe is low and the internal latch 
is preset by the common preset input. TRI- 
STATE® output logic is implemented in this 
circuit to facilitate high speed time sharing of 
decoder-drivers, fast random-access (or sequential) 
memory arrays, etc. 


features 

■ Very low output impedance — high drive 
ability 

■ High impedance output state which allows 
many outputs to be connected to a common 
bus line 

■ Average power dissipation 110 mW per con- 
verter 




1-226 



absolute maximum ratings (Note d operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 7.0V Supply Voltage (Vqc) 

Input Voltage 5 5V DM7802, DM7806 

M H DM8802, DM8806 

Output Voltage 5.5V 

0 Temperature (T/\) 

Storage Temperature Range -65 C to 150 C DM7802 DM7806 

Lead Temperature (Soldering, 10 seconds) 300°C DM8802, DM8806 

45 
4 75 

-55 

0 

5.5 

5.25 

+125 

+70 

V 

V 

°c 

°c 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Current (l| NA , Iinb> 

V cc = Min 

500 



ma 

Logical ”0" Input Current (l, NA , Lnb) 

Vcc = Min 



200 

ma 

Logical "1" Input Voltage, Strobe, 
Preset, Disabl-e 

V cc = Min 

20 



V 

Logical "0” Input Voltage, Strobe, 
Preset, Disable 

V cc = Min 



08 

V 

Logical "1" Output Voltage 

V C c ~ Min, Iout 55 ~ ^ 5 m A 

24 



V 

Logical ”0'' Output Voltage 

Vqc = Min, Iout = 16 m A 



04 

V 

Third State Output Current 

V cc = Max, Vo = 2 4V 
V cc = Max, V 0 = 0 4V 



40 

-40 

pA 
P A 

Logical "1" Input Current 

V cc = Max, V IN = 2 4V 
V cc = Max, V, N = 5 5V 



40 
1 0 

pA 

mA 

Logical "0" Input Current 

V cc = Max, V IN = 0 4V 



-1 6 

mA 

Supply Current 

Vcc = Max, V| N(D | SABLE ) = 2 
Other Inputs = 0V 



40 

mA 

Input Clamp Voltage 

Vcc = Min, ] ; |\j — ~12 m A 



-1 5 

V 

Output Short Circuit Current (Note 3) 

V cc = Max, V 0 * OV 
DM7802, DM7806 
DM8802, DM8806 

-20 

-18 


-70 

-70 

< < 
E E 

Propagation Delay to a Logical "0" From 
STROBE to Output (t ds ) 

Vcc = 5 0V (See waveforms) 
T a = 25° C 


17 

25 

ns 

Propagation Delay to a Logical “V From 
Preset to Output (t dp ) 

Vcc = 5 0V (See waveforms) 
T A = 25° C 


22 

32 

ns 

Delay From Disable Input to High Impedance 
State (From Logical "1" Level) (t 1H ) 

Vcc = 5 0V (See ac test circuit) 
T a = 25° C 


7 0 

11 

ns 

Delay From Disable Input to High Impedance 
State (From Logical "0" Level)(t 0H ) 

V C c = 5.0V (See ac test circuit) 
T a = 25° C 


17 

25 

ns 

Delay From Disable Input to Logical "1" 
Level (From High Impedance State) (t H i) 

Vcc = 5 0V (See ac test circuit) 
T a = 25° C 


90 

14 

ns 

Delay From Disable Input to Logical "0” 
Level (From High Impedance State)(t H o) 

Vcc = 5 0V (See ac test circuit) 
T a = 25°C 


13.5 

16 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the — 55° C to +125°C temperature range for the DM7802, 
DM7806 and across the 0°C to +70°C range for the DM8802, DM8806. All typicals are given for Vqc = 5.0V, T/\ = 25°C. 
Note 3: Only one output at a time should be shorted. 
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DM7802/DM8802,DM7806/DM8806 




DM7802/ DM8802, DM7806/DM8806 


typical input circuit 



truth table 


IN A ORB 

ST 

p 

D 

Q a OR Qb 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 

X 

X 

X 

1 

Hi-Z 


X = Don't care 
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Series 54/74 



DM7810/DM8810 quad 2-input TTL-MOS interface gate 
DM7811/DM8811 quad 2-input TTL-MOS interface gate 
DM7812/ DM8812 TTL-MOS hex inverter 


general description 

These Series 54/74 compatible gates are high out- 
put voltage versions of the DM5401 /DM7401 
(SN5401/SN7401), D M 54 03/D M 7403 
(SN5403/SN7403), and DM5405/DM7405 
(SN5405/SN7405). Their open-collector outputs 
may be “pulled-up" to +14 volts in the logical “1" 
state thus providing guaranteed interface between 
TTL and MOS logic levels. 


In addition the devices may be used in applications 
where it is desirable to drive low current relays or 
lamps that require up to 14 volts. 



!9 


DM8810, DM8811, DM8812 
DM7811/ DM 8 811, DM7812/DM8812 







DM7810/DM8810, 
DM7811/ DM 8811, DM7812/DM8812 


absolute maximum ratings 


operating conditions 





MIN 

MAX 

UNITS 

V CC 

7V 

Supply Voltage (Vcc> 




Input Voltage 

5.5V 

DM78XX 

4.75 

5.25 

V 

Output Voltage 

14V 

DM88XX 

4.75 

5.25 

V 

Storage Temperature Range 

-65° C to +150°C 

Temperature (T a ) 




Lead TEmperature (Soldering, 10 sec) 

300° C 

DM78XX 

-55 

+125 

°c 



DM88XX 

0 

70 

°c 


electrical characteristics (Note d 


PARAMETER 

CONDITIONS 

Input Diode Clamp Voltage 

V cc = 5-OV, T a = 25° C 

1 in = — 1 2 mA 

Logical "1" Input Voltage 

V cc = Min 

Logical "0" Input Voltage 

V cc = Min 

Logical "1" Output Current 

V cc = Min V, N = 0.8V 

V OU T=10V V IN = 0.0V 

Logical "1" Output Breakdown 
Voltage 

V cc = Min, V, N = 0V 

IqUT = 1 

Logical “O'' Output Voltage 

V C c = Min, V, N = 2.0V 
Iqut = 1 6 mA 

Logical "1" Input Current 

V cc = Max, V, N = 2.4V 

Logical "1” Input Current 

V cc = Max, V, N = 5.5V 

Logical "0" Input Current 

Vcc = Max, V| N = 0.4V 

Supply Current - Logical "0" 
(Each Gate) 

Supply Current - Logical "1 " 
(Each Gate) 

Propagation Delay Time to a 
Logical "0", t pd0 

V cc = Max, V IN = 5.0V 

V cc = Max, V IN = 0V 

V cc = 5.0V, T a = 25° C 
Gout = 15 pF, R|_ = Ik 

Propagation Delay Time to a 
Logical 'T',t pd1 

V cc = 5.0V, T a = 25° C 
Gqut = 15 pF, Rl = Ik 


TYP 

MAX 


-1.5 


0.8 


250 

40 


0.4 


40 

i 


i 

-1.6 

3.0 

5.1 

1.0 

1.8 

12 j 

18 

29 

45 


mA 
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MS 


Series 54/74 

DM7819/DM8819 quad 

2-input TTL-MOS AND gate 

general description 



The DM7819 is the high output voltage version of 
the SN5409. Its open-collector outputs may be 
“pulled-up" to +14 volts in the logical "1" state 

thus providing guaranteed interface between TTL 
and MOS logic levels. 


schematic and connection diagrams 


Vcc 



DM7819/DM8819 






DM7819/DM8819 


absolute maximum ratings (Note o operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0 V 

Supply Voltage (Vcc) 




Input Voltage 

5.5V 

DM7819 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM8819 

4.75 

5.25 

V 

Storage Temperature Range 

-65° C to +125°C 

Temperature (T/^) 




Lead Temperature (Soldering, 10 sec) 

300° C 

DM7819 

-55 

+125 

°C 



DM8819 

0 

70 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1” Input Voltage 

V C c = Min 

2.0 



V 

Logical “0" Input Voltage 

Vqc = Min 



08 

V 

Logical "1” Output Current 

V cc = Mm, V IN = 2.0V, V OUT = 10V 
V cc = Min, V, N = 4.5V, V OU t = 14V 



40.0 

1.0 

juA 

mA 

Logical "0" Output Voltage 

V cc = Mm, V, N = 0.8V, Iqut = 16 mA 



0.4 

V 

Logical "1" Input Current 

.. V , N - 2-4V 

Vcc -Max, V|N = 6 . 6V 



40.0 

1.0 

juA 

mA 

Logical "0" Input Current 

V cc = Max, V IN = 0.4V 



-1.6 

mA 

Supply Current - Logical "1" 

V cc = Max, V )N = 5V 


11.0 

21.0 

mA 

Logical ”0” 

V C c = Max, V )N = 0V 


20.0 

33.0 

mA 

Input Clamp Voltage 

V cc = 5.0V, T a = 25°C, l 1N = -12 mA 



-1.5 

V 

Propagation Delay to a Logical ”0" t pd0 






DM7819 

DM8819 

V cc = 5.0V 
T A = 25°C 


16.0 

24.0 

ns 

Propagation Delay to a Logical "1" t pd1 






DM7819 

DM8819 

V cc = 5.0V 
T a = 25°C 


16.0 

32.0 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 


Note 2: Unless otherwise specified min/max limits apply across the -55 C to +125 C temperature range for the DM7819 
and across the 0°C to 70°C range for the DM8819 All typicals are given for Vcc = 5 OV and T A = 25°C 
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Series 54/74 


DM7820/DM8820 dual line receiver 
general description 

The DM7820, specified from -55°C to 125°C, and 
the DM8820, specified from 0°C to 70°C, are 
digital line receivers with two completely indepen- 
dent units fabricated on a single silicon chip. 
Intended for use with digital systems connected 
by twisted pair lines, they have a differential input 
designed to reject large common mode signals while 
responding to small differential signals. The output 
is directly compatible with RTL, DTL or TTL 
integrated circuits. 

features 

■ Operation from a single +5V logic supply 

■ Input voltage range of ±1 5V 


■ Each channel can be strobed independently 

■ High input resistance 

■ Fanout of two with either DTL or TTL 
integrated circuits 

The response time can be controlled with an ex- 
ternal capacitor to eliminate noise spikes, and the 
output state is determined for open inputs. Ter- 
mination resistors for the twisted pair line are 
also included in the circuit. Both the DM7820 and 
the DM8820 are specified, worst case, over their 
full operating temperature range, for ± 10 -percent 
supply voltage variations and over the entire input 
voltage range. 


DM7820/DM8820 




DM7820/DM8820 


absolute maximum ratings 





Supply Voltage 


8.0V 



Input Voltage 


±20V 



Differential Input Voltage 


±20V 



Strobe Voltage 


8.0V 



Output Sink Current 


25 mA 



Power Dissipation (Note 1) 


600 mW 



Operating Temperature Range 






DM7820 

~55°C to +125°C 



DM8820 


0°C to +70°C 



Storage Temperature Range 

-65° C to +150°C 



Lead Temperature (Soldering, 10 sec) 


300 C 



electrical characteristics (Notes 2 & 3) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Threshold Voltage 

V,N = 0 

-15V < V )N < 15V 

-0.S 

-1.0 

0 

0 

0.5 

1.0 

V 

V 

High Output Level 

Iqut ^ 0.2 mA 

2.5 


5.5 

V 

Low Output Level 

•sink < 3.5 mA 

0 


0.4 

V 

Inverting Input Resistance 


3.6 

5.0 


k a 

Non-inverting Input Resistance 


1.8 

2.5 


k n 

Line Termination Resistance 

T a = 25°C 

120 

170 

250 

n 

Response Time 

Cdelay = 0 


40 


ns 


Cdelay ~ 1 00 pF 


150 


ns 

Strobe Current 

V strobe = 0.4V 


1.0 

1.4 

mA 


V strobe = 5.5V 



-5.0 

juA 

Power Supply Current 

V 1N = 15V 


3.2 

6.0 

mA 


V,N = 0 


5.8 

10.2 

mA 


V, n = -15V 


8.3 

15.0 

mA 

Non-inverting Input Current 

V, n =15V 


5.0 

7.0 

mA 



-1.6 

-1.0 


mA 


V 1N = -15V 

-9.8 

,-7.0 


mA 

Inverting Input Current 

V in = 15V 


3.0 

4.2 

mA 


V,n = 0 


0 

-0.5 

mA 


V in = "15V 

-4.2 

-3.0 


mA 

Note 1. For operating at elevated temperatures, the device must be derated based on a 
thermal resistance of 100 C/W and a maximum junction temperature of 160 C for the 




DM7820 or 105°C for the DM8820 






Note 2: These specifications apply for 4 5V < V 

m < 5.5V, -15V < V rM < 15V and 




-55 C < T A < 125 C for the DM7820 or 0 C < T A < 70 C for the DM8820 unless 
otherwise specified- typical values given are for V cc = 5 0V, T A = 25°C and V CM = 0 




unless stated differently 






Note 3: The specifications and curves given are for one side only Therefore, the total 




package dissipation and supply currents will be double the values given when 

both 




receivers are operated under identical conditions 
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Series 54/74 


DM7820A/DM8820A dual line receiver 


general description 

The DM7820A and the DM8820A are improved 
performance digital line receivers with two com- 
pletely independent units fabricated on a single 
silicon chip. Intended for use with digital systems 
connected by twisted pair lines, they have a differ- 
ential input designed to reject large common mode 
signals while responding to small differential sig- 
nals. The output is directly compatible with RTL, 
DTL or TTL integrated circuits. 

features 

■ Operation from a single +5V logic supply 

■ Input voltage range of ±15V 

■ Strobe low forces output to "1" state 

■ High input resistance 


Fanout of ten with either DTL or TTL inte- 
grated circuits 

Outputs can be wire OR'ed, 3 (max) 

Series 54/74 compatible 


The response time can be controlled with an ex- 
ternal capacitor to reject input noise spikes. The 
output state is a logic “1" for both inputs open. 
Termination resistors for the twisted pair line are 
also included in the circuit. Both the DM7820A 
and the DM8820A are specified, worst case, over 
their full operating temperature range (-55°C 
to 125°C and 0°C to 70°C respectively), over the 
entire input voltage range, for ±10% supply volt- 
age variations. 


schematic and connection diagrams 



Dual-In-Line and Flat Packages 



typical applications 


Single Ended (EIA-RS232C) Receiver with Hysteresis 


Differential Line Driver and Receiver 






^Optional to control response time. 


DM7820A/DM8820A 





DM7820A/DM8820A 


absolute maximum ratings 







Supply Voltage 



8.0V 





Common-Mode Voltage 



±20V 





Differential Input Voltage 



±20V 





Strobe Voltage 



8.0V 





Output Sink Current 



50 mA 





Power Dissipation (Note 1) 



600 mW 





Operating Temperature Range 







DM7820A 

-55° C to 125°C 





DM8820A 


0°C to 70° C 





, Storage Temperature Range 


-65° C to 150°C 





Lead Temperature (Soldering, 10 sec) 


300° C 





electrical characteristics (Notes 2, 3 & 4) 






PARAMETER 


CONDIT 

IONS 

MIN 

TYP 

MAX 

UNITS 


Vcm 

OUTPUT 

OTHER 





Differential Threshold Voltage 

-3V < V C m < +3V 

-400 nA 

V OUT >2.5V 



+0.5 

V 


-15V<V cm <+15V 

-400 juA 

V 0 ut>2.5V 


+0.06 

+1.0 

V 


-3V < V C m < +3V 

+ 16 mA 

V O ut<0.4V 


-0.08 

-0.5 

V 


-15V < V cm <+15V 

+16 mA 

Vout < 0.4V 


-0.08 

-1.0 

V 

Inverting Input Resistance 

-15V < V CM < +15V 



3.6 

5 


k£2 

Non-Inverting Input Resistance 

-15V<V cm <+15V 



1.8 

2.5 


k£2 

Line Termination Resistance 



T a = 25°C 

120 

170 

250 

£2 

Inverting Input Current 

+15V 




+3.0 

+4.2 

mA 


OV 




0 

-0.5 

mA 


-15V 




-3.0 

-4.2 

mA 

Non-Inverting Input Current 

+15V 




+5.0 

+7.0 

mA 


OV 




-1.0 

-1.6 

mA 


-15V 




-7.0 

-9.8 

mA 

Power Supply Current 

+15V 

Logic "0" 

V D iff = -1V 


+3.9 

+6.0 

mA 


0V 

Logic "0" 

V DIFF - -0.5V 


+6.5 

+10.2 

mA 


-15V 

Logic "0” 

V D ,FF = - 1V 


+9.2 

+14.0 

mA 

Logical "1" Output Voltage 


-400 juA 

V d ,ff = +1V 

2.5 

4.0 

5.5 

V 

Logical "0" Output Voltage 


+16 mA 

v diff = -iv 

0 

0.22 

0.4 

V 

Logical "1" Strobe Input Voltage 


+ 16 mA 

Vout < 0.4V, V DtFF = -3V 

2.1 



V 

Logical "0" Strobe Input Voltage 


-400 nA 

Vqut > 2.5V, V D1FF = -3V 



0.9 

V 

Logical "1” Strobe Input Current 



Vstrobe = 5.5V, V D | FF = +3V 


0.01 

5.0 


Logical “0" Strobe Input Current 



Vstrobe = 0V, V DIFF = -3V 


-1.0 

-1.4 

mA 

Output Short Circuit Current 


OV 

V cc = 5.5V, V STROBE = 0V 

-2.8 


-6.7 

mA j 

Propagation Delays- (see waveforms) 








Differential Input to ”0" Output 



V CC = 5V, T a = 25°C 



45 

ns 

Differential Input to "1” Output 



V cc = 5V. T a = 25° C 



55 

ns 

Strobe Input to "0" Output 



V CC = 5V, T a = 25° C 


16 

25 

ns 

Strobe Input to "1" Output 



V CC * 5V, T a = 25°C 


18 

30 

ns 

Notel: For operating at elevated temperatures, the 

device must be derated based on a thermal 




j resistance of 100 C/W and a 

maximum junction temperature 

of 160 C for the DM7820A, or 




150 C/W and 115 C maximum junction temperature for the DM8820A. 





Note 2: These specifications apply for 4.5V < Vr C < 5.5V, -15V < V C m < 15V and -55°C < 




Ta < 125°C for the DM7820A 

or 0°C <T a <70°C for the DM8820A unless otherwise specified. 




Typical values given are for V cc = 5.0V, T A = 25°C and V C m = 

0V unless stated differently. 





Note 3: The specifications and 

curves given are for 

one side only. Therefore, the total package 




dissipation and supply currents 

will be double the values given 

when both receivers are operated 




under identical conditions. 








Note 4: Min and max limits apply to absolute values. 
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Series 54/74 


DM7822/DM8822 dual line receiver 


general description 

The DM7822/DM8822 is a dual inverting line 
receiver which meets the requirements of El A 
specification RS232 Revision B. The device con- 
tains both receivers on a single monolithic silicon 
chip. The receivers share common power supply 
and ground connections, otherwise their operation 
is fully independent. 

In addition to meeting the requirements of RS232, 
the DM7822/DM8822 also has independent strobe 


inputs which allow the receiver to be placed in the 
high state independent of the information being 
received at the input. 

The output of the DM7822/DM8822 is completely 
compatible with five volt DTL and TTL logic 
families. 


connection diagram 

Dual-In-Line Package 

V cc INPUT * * * STROBE * OUTPUT 



*Make no connection to these pins. 

** For operation requiring "Mark Hold" with the input open connect 
470ft resistors from each of these pins to ground. 


typical connection 
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DM7822/DM8822 





DM7822/DM8822 


absolute maximum ratings 






Supply Voltage 


8.0V 





Input Voltage 


±30V 





Strobe Voltage 


8.0V 





Output Sink Current 


25 mA 





Power Dissipation (Note 1) 

600 mW 





Operating Temperature Range DM7822 

-55°C to +125°C 






DM8822 

0°C to 70°C 





Storage Temperature Range 

-65°C to +150°C 





Lead Temperature (Soldering, 10 sec) 

300°C 





electrical characteristics (Note 2) 





PARAMETER 

PARAGRAPH IN 
RS-232 

CONDITIONS 

MIN 

TYP 

MAX 


Negative Input Threshold 

4.8 (8) 

V OU t>2.5V 

-2.0 




Voltage 







Positive Input Threshold 


V out <0.4V 



2.0 

V 

Voltage (Note 3) 






Input Resistance 

4.5 and 4.8 (5) 


3.0 

5.0 

7.0 

kS2 

Input Current 


Vin = 25V 

3.57 

5 

8.33 

mA 



V,N = 0V 


0 


mA 



V, N = -25V 

-8.33 

-5 

-3.57 

mA 

Open Circuit Input Voltage 

4.5 and 4.8 (4) 

> 

o 

ii 

z 

> 


.03 

0.5 

V 

Logical “1" Output Voltage 


Iout 5; — 0.2 mA 

2.5 



V 

Logical “0" Output Voltage 


1 out = 3.5 m A 




V 

Strobe Current 


V STROBE = 0V 


1.0 


mA 



^STROBE = 5.5V 


-5.0 jiiA 



Power Supply Current 


-25V < V IN < 25V 




mA 

(Both Receivers) 







Response Time, X, or t 2 


T a = 25° C 
V cc = 5.0V 

Input Ramp Rate < 10 ns 


65 


ns 

Note 1. For operating at elevated temperatures, the 

device must be derated in accordance with 



the "Maximum Power Dissipation" curve 






Note 2. Mm/Max limits apply 

across the guaranteeC 

temperature range of -55°C to +125°C for 



the DM7822 and 0°C to 70°C for the DM8822 unless otherwise specified. Likewise the limits 



apply across the guaranteed Vrn range of 4.5V to 

5.5V for the DM7822 and 4.75V to 5.25V 



j for the DM8822 unless otherwise specified. Typical values are given for Vnc = 5.0V and 



T A = 25°C. 






| 

Note 3. Since the EIA RS-232 specification requires the threshold to be between 

-3V and +3V, 



the immunity limits shown here guarantee 1 volt additional noise immunity 
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Series 54/74 


DM7830/DM8830 dual differential line driver 


general description 

The DM7830/DM8830 is a dual differential line 
driver that also performs the dual four-input NAND 
or dual four-input AND function. 

TTL (Transistor-Transistor- Logic) multiple emitter 
inputs allow this line driver to interface with stan- 
dard TTL or DTL systems. The differential outputs 
are balanced and are designed to drive long lengths 
of coaxial cable, strip line, or twisted pair trans- 
mission lines with characteristic impedances of 
5012 to 500S2. The differential feature of the 
output eliminates troublesome ground-loop errors 


normally associated with single-wire transmissions. 

features 

■ Single 5 volt power supply 

■ Diode protected outputs for termination of 
positive and negative voltage transients 

■ Diode protected inputs to prevent line ringing 

■ High Speed 

■ Short Circuit Protection 


DM7830/ DM 88 30 






DM7830/ DM88 30 


absolute maximum ratings 


V CC 

Input Voltage 

Operating Temperature DM7830 
DM8830 

Storage Temperature 

Lead Temperature (Soldering, 10 sec) 

Output Short Circuit Duration (125°C) 


7.0V 

5.5V 

-55°C to +125°C 
0°C to 70°C 
-65°C to +150°C 
300° C 
1 second 


electrical characteristics (Note i) 


PARAMETER 


Logical " 1 " Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical "1 "Output Voltage 
Logical "0" Output Voltage 
, Logical "0" Output Voltage 
Logical "1" Input Current 
Logical "1" Input Current 
Logical "0" Input Current 

Output Short Circuit Current 


CONDITIONS 


V IN = 0.8V I r 


V|n — 0.8V Iout _ 40 mA 
V|N = 2.0V l OUT = +32 mA 
V in = 2.0V l OU T = + 40mA 


Supply Current 

Propagation Delay AND Gate t pd1 


Propagation Delay NAND Gate t pd1 


Differential Delay t-, 
Differential Delay t 2 


V, N = 5.0V 
(Each Driver) 


C L = 15 pF 
I See Figure 1 

I Load, 10012 and 5000 pF 
I See Figure 2 


Note 1: Specifications apply for DM7830 -55°C < T A < +125°C,V CC * +5V ±10%, DM8830 0°C 
< < 70°C, Vqq = +5V ±5% unless otherwise stated. Typical values given are for T/± - 25 b C, 

V CC = 5.0V. 

Note 2: Applies for T A = +125°C only. 




1240 



MS Series 54/74 

DM7831/DM8831.DM7832/DM8832 TRI-STATE & line drivers 


general description 

Through simple logic control, the DM7831/ 
DM8831, DM7832/DM8832 can be used as either 
a quad single-ended line driver or a dual differential 
line driver. They are specifically designed for 
party line (bus-organized) systems. The DM7832/ 
DM8832 does not have the V cc clamp diodes 
found on the DM7831/DM8831. 

The DM7831 & DM7832 are specified for opera- 
tion over the -55°C to +125°C military tempera- 
ture range. The DM8831 & DM8832 are specified 
for operation over the 0°C to +70°C temperature 
range. 


features 

■ Series 54/74 compatible 

■ 17 ns propagation delay 

■ Very low output impedance— high drive 

capability 

■ 40 mA sink and source currents 

■ Gating control to allow either single-ended or 
differential operation 


■ High impedance output state which allows 
many outputs to be connected to a common 
bus line. 

mode of operation 

To operate as a quad single-ended line driver apply 
logical "0"s to the Output Disable pins (to keep 
the outputs in the normal low impedance mode) 
and apply logical "0"'s to both Differential/ 
Single-ended Mode Control inputs. All four 
channels will then operate independently and no 
signal inversion will occur between inputs and 
outputs. 

To operate as a dual differential line driver apply 
logical "0"s to the Output Disable pins and apply 
at least one logical "1" to the Differential/Single- 
ended Mode Control inputs. The inputs to the A 
channels should be connected together and the 
inputs to the B channels should be connected to- 
In this mode the signals applied to the resulting 
inputs will pass non-inverted on the A 2 and B 2 out- 
puts and inverted on the Aj and Bj outputs. 

When operating in a bus-organized system with 
outputs tied directly to outputs of other 


(Continued) 


connection and logic diagram 

Dual-In-Line and Flat Package 



tmth-table (Shown for A Channels Only) 


"A" OUTPUT DISABLE 

DIFFERENTIAL/ 
SINGLE-ENDED 
MODE CONTROL 

INPUT A, 

OUTPUT A, 



0 

0 

0 

0 

Logical "1" or 
Logical "0" 

Same as 
Input At 

Logical "1" or 
Logical "0" 

Same as 
Input A 2 

0 

0 

X 1 

1 X 

Logical "1" or 
Logical "0” 

Opposite of 
Input A-, 

Logical "1" or 
Logical ''0” 

Same as 
Input A 2 

1 X 

X 1 

X 

X 

X 

High 

impedance 

state 

X 

High 

impedance 

state 


X = Don't Care 
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DM7831/DM8831 , DM7832/DM8832 


absolute maximum ratings 


Supply Voltage 7V 

Input Voltage 5 5V 

Output Voltage 5.5V 

Storage Temperature Range -65°C to +150°C 

Operating Temperature Range DM7831 , DM7832 -55° C to +125°C 

DM8831 , DM8832 0°C to +70°C 

Lead Temperature (Soldering, 10 sec) 300°C 

Time that 2 bus-connected devices may be in 

opposite low impedance states simultaneously 00 


electrical characteristics (Note d 


PARAMETER 

. DM7831, DM7832 V cc ! 

Log, cal 1 Input Voltage 6 m8831 DM8832 , 

, DM7831, DM7832 V rr • 

Log, cal 0 Input Voltage DM8831 , DM88 32 Vcc = 


Log, cal "1 " Output Voltage DM7831, DM7832 
DM8831, DM8832 


TYP MAX UNITS 


Logical "0" Output Voltage 


Logical"!' Input Current 


Logical "0” Input Current 


Output Disable Current 


Output Short Circuit Current 


Supply Current 


DM7831, DM7832 
DM8831, DM8832 ' 


DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 


0 = -40 mA 
q = —2 mA 
o = -40 mA 
o = -5 2 mA 


o = 40 mA 
o = 32 mA 


= 5.5V V irs) = 5 5V 
= 5 25V V 1N = 2.4V 


0.40 

0.29 0.50 


Input Diode Clamp Voltage 

DM7831, DM7832 
Output Diode Clamp Voltage DM8831, DM8832 
DM7831, DM883T " 
Propagation Delay to a Logical "0" 
from Inputs A , , A 2 , B, , B 2 Differen- 
tial Single-ended Mode Control to 
Outputs, t pd0 

Propagation Delay to a Logical "1" 
from Inputs A , , A 2 , Bt , B 2 Differen- 
tial Single-ended Mode Control to 
Outputs, t pd1 

Delay from Disable Inputs to High 
Impedance State (from Logical "1" 

Level), t, H 

Delay from Disable Inputs to High 
Impedance State (from Logical "0" 

Level), t 0H 

Propagation Delay from Disable Inputs 
to Logical "1” Level (from High 
Impedance State), t H ^ 

Propagation Delay from Disable Inputs 
to Logical "0" Level (from High 
Impedance State), t HO 


= 5 0V, T a = 25 C 
-12 mA 


= -12 mA,V cc = 5 0V, T A = 25°C 
= +12 mA,V cc = 5.0V, T A = 25°C 


: = 5.0V, T a = 25 C 


= 5 0V, T a = 25 C 


= 5 0V, T a = 25 C 


• = 5 0V, T a = 25 C 


: = 5 0V, T A = 25 C 


Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7831, DM7832 and across the 0°C to 70°C temperature range for the DM8831, 
DM8832. All typicals are given for Vqq = 5.0V and T/\ = 25°C. 

Note 2: Applies for T/^ = 125° C only Only one output should be shorted at a time 
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mode of operation (cont.) 

DM7831 /DM883Vs, DM7832/DM8832's (Figure 
1), all devices except one must be placed in the 
"high impedance" state. This is accomplished by 
ensuring that a logical "1" is applied to at least 
one of the Output Disable pins of each device 
which is to be in the "high impedance" state. A 
NOR gate was purposely chosen for this function 
since it is possible with only two DM5442/ 
DM7442, BCD-to-decimal decoders, to decode as 
many as 100 DM7831/DM8831's, DM7832/ 
DM8832's (Figure 2). 

The unique device whose Disable inputs receive 
two logical "0” levels assumes the normal low 


impedance output state, providing good capacitive 
drive capability and waveform integrity especially 
during the transition from the logical "0” to 
logical "1” state. The other outputs— in the high 
impedance state— take only a small amount of 
leakage current from the low impedance outputs. 
Since the logical "1" output current from the 
selected device is 100 times that of a conventional 
Series 54/74 device (40 mA vs. 400 /iA), the 
output is easily able to supply that leakage current 
for several hundred other DM7831 /DM8831 's, 
DM7832/DM8832's and still have available drive 
for the bus line (Figure 3). 


SELECTED AS 
DRIVING 
DEVICE 


GATED INTO 
THIRD STATE 


GATED INTO 
THIRD STATE 


BUSLINES 



Figure 1 



FOR DRIVING OTHER TTL INPUTS 
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DM7836/DM8836 


Series 54/74 


DM7836/DM8836 quad NOR unified bus receiver 


general description 

The DM7836/DM8836 are quad 2-input receivers 
designed for use in bus organized data transmission 
systems interconnected by terminated 1200 im- 
pedance lines. The external termination is intend- 
ed to be 1800 resistor from the bus to the +5V 
logic supply together with a 3900 resistor from 
the bus to ground. The design employs a built-in 
input hysteresis providing substantial noise im- 
munity. Low input current allows up to 27 driver/ 
receiver pairs to utilize a common bus. This re- 
ceiver has been specifically configured to replace 
the SP380 gate pin-for-pin to provide the distinct 
advantages of the DM7837 receiver design in exist- 
ing systems. 


features 

■ Plug-in replacement for SP380 gate 

■ Low input current with normal V cc or 
V cc = OV (15 jiiA typ) 

■ Built-in input hysteresis (IV typ) 

■ High noise immunity (2V typ) 

■ Temperature-insensitive input thresholds track 
bus logic levels 

■ DTL/TTL compatible output 

■ Matched, optimized noise immunity for "1" 
and "0" levels 

■ High speed (18 ns typ) 


typical application 


120ft Unified Data Bus 


_LJ I — I — 


I 1 1/6 Jf I I 1/4 

J | DM7837 | | DM7836 


connection diagram 


Dual-In-Line Package 



absolute maximum ratings (Notei) 


Supply Voltage 
Input Voltage 
Power Dissipation 
Operating temperature range: 
DM7836 
DM8836 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7.0V 
5.5V 
600 mW 

-55° C to +125°C 
0°C to +70°C 
-65°C to +150°C 
300° C 


electrical characteristics 


The following apply for V L < V cc <V H ,T L <T A <T H , unless otherwise specified (Note 2) 



1 


Note 1: Voltage values are with respect to network ground terminal. Positive current is defined as current into the reference pin. 
Note 2: For DM7836: V L = 4.5V, V H = 5.5V, T L - -55° C, T H = +125°C. 

For DM8836: V L = 4.75V, V H = 5.25V, T L = 0°C, T H = +70°C. 

Note 3: Fan-out of lOJoad, C|_qad = I 5 P F total, measured from V )N = 1.3V to Vqut = 1.5V, V (N = qv to 3V pulse. 

Note 4: Fan-out of 10 load, C L qad = I 5 P F total, measured from V| N = 2.3V to Vqut = 1.5V, V ( n = OV to 3V pulse. 
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DM7837/DM8837 


Series 54/74 


DM7837/DM8837 hex unified bus receiver 


general description 

The DM7837/DM8837 are high speed receivers de- 
signed for use in bus organized data transmission 
systems interconnected by terminated 12012 im- 
pedance lines. The external termination is intend- 
ed to be 18012 resistor from the bus to the +5V 
logic supply together with a 39012 resistor from 
the bus to ground. The receiver design employs a 
built-in input hysteresis providing substantial noise 
immunity. Low input current allows up to 27 driv- 
er/receiver pairs to utilize a common bus. Disable 
inputs provide time discrimination. Disable inputs 
and receiver outputs are DTL/TTL tompatible. 


features 

■ Low receiver input current for normal V cc or 
V CC = 0V (15 juA typ) 

■ Six separate receivers per package 

■ Built-in receiver input hysteresis (IV typ) 

■ High receiver noise immunity (2V typ) 

■ Temperature insensitive receiver input thres- 
holds track bus logic levels 

■ DTL/TTL compatible disable and output 

■ Molded or cavity dual-in-line or flat package 

■ High speed 


typical application 


120ft Unified Data Bus 




absolute maximum ratings (Notei) 

7V 
5.5V 
600 mW 

55°C to +125°C 
0°C to +70°C 
65°C to +150°C 
300° C 


electrical characteristics 

The following apply for V L < V cc <V H ,T L <T A < T H , unless otherwise specified (Note 2) 


PARAMETER 

RECEIVER 

INPUT 

DISABLE 

INPUT 

OUTPUT 

COMMENTS 

MIN 

TYP 

MAX 

UNIT 

High Level Receiver Threshold DM7837 

V T h 

0 8V 

16 mA 

Output < 0 4V 

1.65 

2 25 

2 65 

V 

High Level Receiver Threshold DM8837 

Vth 

0 8V 

16 mA 

Output < 0 4V 

1 80 

2 25 

2 50 

V 

Low Level Receiver Threshold DM7837 

Vjh 

0.8V 

-400 mA 

Output > 2 4V 

0 97 

1 30 

1 63 

V 

Low Level Receiver Threshold DM8837 

Vth 

0 8V 

-400 mA 

Output > 2 4V 

1 05 

1.30 

1 55 

V 

Maximum Receiver Input Current 

4V 



V CC = V H 


150 

50 0 

UA 

Maximum Receiver Input Current 

4V 



V C c = 0V 


1 0 

50 0 

HA 

Logic "1" Input Voltage Disable 

0 5V 

V, N 

16 mA 

Output < 0 4V 

20 



V 

Logic "0" Input Voltage Disable 

0 5V 

V,N 

-400 n A 

Output > 2 4V 



08 

V 

Logic "1" Output Voltage 

0 5V 

0 8V 

-400 pA 


24 



V 

Logic ”0" Output Voltage 

4V 

0 8V 

16 mA 



0 25 

04 

V 

Logic "1" Input Current Disable 


2 4V 





80.0 

M A 

Logic "1" Input Current Disable 


5 5V 





20 

mA 

Logic "0” Input Current. Disable 

4V 

0 4V 





-3 2 

mA 

Output Short Circuit Current 

0 5V 

OV 

OV 

X 

> 

> 

-18.0 


-55 0 

mA 

Power Supply Current 

4V 

OV 


Per Package 


45.0 

60 0 

mA 

Input Clamp Diode 

-12 mA 

-12 mA 


T a = 25°C 


-1 0 

-1 5 

V 

The following apply for V cc = 5V, T A = 25°C unless otherwise specified. 







Propagation Delays. 

Receiver Input to Logic "1" Output 


OV 


Note 3 


20 

30 

ns 

Receiver Input to Logic "0" Output 


OV 


Note 4 


18 

30 

ns 

Disable Input to Logic "V Output 

OV 



Note 5 


9 

15 

ns 

Disable Input to Logic "0" Output 

OV 



Note 5 


4 

10 

ns 


Note 1: Voltage values are with respect to network ground terminal. Positive current is defined as current into the referenced pin. 
Note 2: For DM7837: V L = 4.5V, V H = 5.5V, T L = -55° C, T H = +125°C 
For DM8837: V L = 4.75V, V H = 5.25V, T L = 0°C, T H = +70° C 

Note 3: Fan-out of 10 load, C[_oad = 15 pF total. Measured from V|n = 1.3V to Vqut = 1-5V, V )N = 0V to 3V pulse. 

Note 4: Fan-out of 10 load, C|_qad = 15 pF total. Measured from V )N = 2.3V to Vqut = 1.5V, V j |\j = 0V to 3V pulse. 

Note 5: Fan-out of 10 load, C L oad = 15 pF total. Measured from Vjn = 1.5V to Vqut = 1.5V, V ( n = 0V to 3V pulse. 


Supply Voltage 
Input Voltage 
Power Dissipation 
Operating Temperature Range 
DM7837 
DM8837 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 
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DM7838/DM8838 



Series 54/74 


DM7838/DM8838 quad unified bus transceiver 


general description 

The DM7838/DM8838 are quad high speed drivers/ 
receivers designed for use in bus organized data 
transmission systems interconnected by termi- 
nated 12012 impedance lines. The external termi- 
nation is intended to be a 18012 resistor from the 
bus to the +5V logic supply together with a 39012 
resistor from the bus to ground. The bus can be 
terminated at one or both ends. Low bus pin cur- 
rent allows up to 27 driver/receiver pairs to utilize 
a common bus. The bus loading is unchanged 
when V cc = 0V. The receivers incorporate hystere- 
sis to greatly enhance bus noise immunity. One 
two-input NOR gate is included to disable all 
drivers in a package simultaneously. 


features 

■ 4 totally separate driver/receiver pairs per 
package 

■ IV typical receiver input hysteresis 

■ Receiver hysteresis independent of receiver 
output load 

■ Guaranteed minimum bus noise immunity of 
1.3V, 2V typ. 

■ Temperature-insensitive receiver thresholds 
track bus logic levels 

■ 20/iA typical bus terminal current with normal 
V cc or with V cc = 0V 

■ Open collector driver output allows wire-OR 
connection 

■ High speed 

■ Series 74 TTL compatible driver and disable 
inputs and receiver outputs 


typical application 



connection diagram 

Dual In-Line and Flat Package 


ran 

■ 

■ft 

mm 



i 

■VI 

a 

h 

9 

la 

n 

1 

■ 

a 

a 

huh 

a 


TOP VIEW 
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absolute maximum ratings 

Supply Voltage 

7V Operating Temperature Range 

-55°C to +125°C 

Input and Output Voltage 

5 5V DM7838 

Power Dissipation 

600 mW DM8838 

0°C to +70°C 


Storage Temperature Range 

-65°C to +150°C 


Lead Temperature (Soldering, 10 sec) 

300° C 

electrical characteristics 

DM7838/DM8838. The following apply for V L £ V cc < V H 

, T l <[T a <T h unless otherwise specified (Note 2). 



DISABLE 

INPUT 

DRIVER 

INPUT 

BUS 

PIN 

V .N 

2V 

4V 

V .N 

2V 

50 mA 

0 8V 

V INI 

50.mA 

0 8V 

V .N 

4V 


0.8V 

V TH 


0 8V 

^TH 


0.8V 

V TH 


0 8V 

V TH 

5.5 V 

5.5V 


2.4V 

2.4V 


0 4V 

0 4V 


0 8V 

0.8V 

4V 

0 8V 

0 8V 

4V 

0 8V 

2 V 

50 mA 

0.8V 

0.8V 

0.5V 

0 8V 

0.8V 

4V 

0.8V 

0.8V 

0.5V 

OV 

2V 


-12 mA 

-12 mA 

-12 mA 


BUS RECEIVER 
PIN OUTPUT 


Logic "1" Input 
Voltage* Disable 
Logic "0" Input 
Voltage Disable 
Logic "1" Input 
Voltage. Driver 
Logic “0" Input 
Voltage Driver 
High Level Receiver 
Threshold' DM7838 
High Level Receiver 
Threshold DM8838 
Low Level Receiver 
Threshold DM7838 
Low Level Receiver 
Threshold. DM8838 
Logic "1" Input 
Current: Disable 
and Driver 
Logic "1" Input 
Current. Disable 
and Driver 
Logic "0” Input 
Current: Disable 

and Driver 
Maximum Bus 
Current 
Maximum Bus 
Current 
Low Level Bus 
Voltage 

Logic "1" Output 
Voltage. Receiver 
Logic "0" Output 
Voltage Receiver 
Output Short Circuit 
Current. Receiver 
Supply Current 
Input Diode Clamp 
Voltage 


The following apply for V cc = 5V, T = 25 C unless otherwise specified 


Bus < 100 /iA 
Bus < 0 7V 
Bus < 0 7V 
Bus < 100 juA 

Receiver output 

< 0 4V 

Receiver output 

< 0 4V 

Receiver output 

> 2 4V 

Receiver output 

> 2.4V 


1.65 2.25 

1.80 2.25 


Per Package 
T a = 25° C 


Propagation Delays 
Disable to Bus "V 
Disable to Bus “0" 
Driver Input to Bus "1" 
Driver Input to Bus "0" 
Bus to Logic "1" 
Receiver Output 
Bus to Logic "0" 
Receiver Output 



Note 1 • Voltage values are with respect to network ground terminal Positive current is defined as current into the referenced 
pin 

Note 2: For DM7838 V u = 4 5V, V H = 5 5V. T L = -55°C, T h = 125° C 

For DM8838 V L = 4 75V, V H = 5 25, T L = 0°C, T h = 70°C 

Note 3' 91 12 from bus pin to V^c and 20012 from bus pin to ground, Cload = 15 pF total Measured from V)n = 1 5V to 
Vbus = 1 5V ' V IN = ov to 3V P ulse 

Note 4: Fan-out of 10 load, C L oAD = 15 pF total Measured from V (N = 1.3V to Vqut = 1 5V, V )N = OV to 3V pulse 
Note 5: Fan-out of 10 load, C LO ad = 15 P F tota l Measured from Vjm = 2 3V to V OUT = 1 5V, V|n = 0V to 3V pulse 
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DM7853/DM8853 


ISIS Series 54/74 

DM7853/DM8853 dual retriggerable resettable 


monostable multivibrator 
general description 

The DM7853/DM8853 is a dual retriggerable, 
resettable monostable multivibrator similar to the 
DM9602/DM8602 but with a unique input trigger- 
ing logic. 


This device has two trigger inputs— a standard 
input and a delayed input— which are Exclusive 
OR'ed together. In the dual-edge triggering mode, 
the two inputs are tied together. On either a 
positive or negative transition the Exclusive-OR 
logic is satisfied for a length of time equal to the 
delay on the delayed input— approximately 15 ns— 
thus triggering or retriggering the one-shot. 


Once fired, the accuracy and performance of the 
DM7853/DM8853 is identical to that of the 
DM 9602/D M 8602 . 

features 

■ 72 ns to 00 output width range 

■ Retriggerable 0 to 100% duty cycle 

■ TTL input gating— leading AND/OR trailing 
edge triggering 

■ Complementary TTL outputs 

■ Pulse width compensated for V cc and 
temperature variations 

■ Resettable 


logic and connection diagrams 



truth tables 


Dual-In-Line and Flat Package 


Vcc 



6 

15** 

14** 

13 

_12 

11 10 9 





! 1 

r~ 

irJ 

r 

c D o r 

2 ' 

5 - 

, < 

C D Q Q - 

Jtr 



rn 



** 

2** 

3 

4 

5 

6 7 8 


Triggering Truth Table 


t 

Dt 

CD 

OPERATION 

L -* H 

L 

H 

Trigger 

H 

H -*• L 

H 

T rigger 

H -* L 

H 

H 

Trigger 

L 

L H 

H 

T rigger 

H-> L 

Same as t 

H 

Trigger 

L->H 

Same as t 

H 

T rigger 

X 

X 

L 

Reset 


Loading Rules 


INPUTS 

LOAD | 

HIGH 

LOW 

3,4, 5, 11, 12, 13 

1 U L 

1 U L 


OUTPUTS 

DRIVE FACTOR | 

HIGH 

LOW 

6, 7, 9, 10 

16 U L 

8 U L 
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absolute maximum ratings 

Storage Temperature — 65° C to +150°C 

Ambient Temperature Under Bias -55°C to +125°C 

Vqc P* n Potential to Ground (Note t) -0.5V to +8.0V 

Input Voltage (dc) (Note 2) -0.5V to +5.5V 

Input Current (Note 2) -30 mA to +5.0 mA 

Voltage Applied to Output When Output is HIGH -0.5V to+V cc value 
Current Into Output When Output is LOW 50 mA 


electrical characteristics DM7853 (t a = -55°cto+i25°c, v cc = 5.ov±io%) 



Output HIGH Voltage (V OH ) 
Output LOW Voltage (V ou ) 


Input HIGH Voltage (V, H ) 


Input LOW Voltage (V, L ) 


Input LOW Current (l| U ) 

Input HIGH Current Oih) 

Input Clamp Voltage 
Short Circuit Current (l S c) 

Quiescent Power Supply 
Drain (l PD ) 

Standard Trigger Input to V cc = 5 0V,R x =50kf2 

True Output (t PLH ) C x = 0, C L = 15 pF 

Delayed Trigger Input 

Standard Trigger Input to V cc = 5 0V, R x = 5.0 kO 

Complement Output (t PHL ) C x = 0, C L = 15 pF 

Delayed Trigger Input 

Minimum T rue Output V cc = 5 0V, R x = 5 0 ki2 

Pulse Width (t MIN ) C x =0,C c = 15pF 

Minimum Complement V cc = 5 0V, R x = 5 0 kJ2 

Output Pulse Width (t M1N ) C x = 0, C L = 15 pF 

Pulse Width (t) V cc = 5.0V, R x = 10 k ft 

C x = 1000 pF 

Maximum Allowable Wiring Pins 2 and 14 to GND 

Cap. (Pins 2 and 14) (Cg-fR/w I 

Timing Resistor (R x ) 


CONDITIONS (Note 3) 


V C c = 4.5V, I oh = ~0 80 mA (Note 4) 
V C c = 4 5V, l 0L = 16 mA (Note 4) 

Guaranteed Input HIGH Threshold 
Voltage 

Guaranteed Input LOW Threshold 
Voltage 


V cc = 5.5V, Vqut = 1 0V (Note 4) 


Note 1: The maximum Vqc value of 8.0V is not the primary factor in determining the maximum Vqq which may be applied 
to a number of interconnected devices. The voltage at a HIGH output is approximately 1 0 Vg£ below the Vqc voltage, so 
the primary limit op the Vqc is that the voltage at any input may not go above 5 5V unless the current is limited This effec- 
tively limits the system Vqc to approximately 7 OV 

Note 2: Because of the input clamp diodes, excess current can be drawn out of the inputs if the dc input voltage is more nega- 
tive than -0.5V The diode is designed to clamp off large negative ac swings associated with fast fall times and long lines This 
maximum rating is intended only to limit the steady state input voltage and current 

Note 3: Unless otherwise noted, 10 kft resistor placed between Pin 2 (14) and Vqq, for all tests. (Rx) 

Note 4: Ground Pin 1 (15) for Vol on P |n 7 (9), or for Vqh on Pm 6 (10), or for l§c on Pin 6 (10), also, apply momentary 
ground to Pm 4 (12) Open Pin 1 (15) for Vq|_ on Pin 6 (10), or for Vqh on p,n 7 (9). or for l§c on p,n 7 (9) 



1-251 


DM7853/DM8853 
















DM7853/DM8853 




electrical characteristics DM8853 (t a = o°c to +75°c, v cc = 5.ov ± 5 %) 




LIMITS 


PARAMETER 

CONDITIONS (Note 3) 

°"c 

+25° C 

+75°C 

UNITS 




^||j 


11221 




1 

uhiiiii 


Output HIGH Voltage (V OH ) 

V cc = 4.75V, l 0 H = -0.80 mA (Note 4) 

2.4 



2.4 

3.4 


2.4 



V 

Output LOW Voltage (Vql ) 

Vcc = 4.75V, l OL = 16 mA (Note 4) 



0.40 


0.2 

0.40 



0.40. 

V 

Input HIGH Voltage (V, H ) 

Guaranteed Input HIGH Threshold 
Voltage 

2.0 



2.0 



2.0 



V 

Input LOW Voltage (V, u ) 

Guaranteed Input LOW Threshold 
Voltage 



0.80 



0 80 



0.80 

V 

Input LOW Current (l| L ) 

V cc = 5 25V, V, N = 0.45V 



-1 6 


-1.0 

-1 6 



-1 6 

mA 

Input HIGH Current (l| H ) 

V cc = 5 25V, V IN = 4 5V 



60 


10 

60 



60 

ma 

Input Clamp Voltage 

V cc = 5 0V, l| N = 12 mA 





-1 0 

-1 5 




V 

Short Circuit Current (l sc ) 

V cc = 5 25V, V OU T = 1.0V (Note 4) 






-35 




mA 

Quiescent Power Supply 
Drain (l PD ) 

V C c = 5.25V, Ground Pins 1 and 2 



72 


55 

72 



72 

mA 

Standard Trigger Input to 

V cc = 5.0V, R x = 5.0 kS2 





25 

40 




ns 

True Output (t PLH ) 

C x = 0, Cl = 15 pF 











Delayed Trigger Input 






40 

58 




ns 

Standard Trigger Input to 

V cc = 5.0V, Rx =5 0kS2 





29 

48 




ns 

Complement Output (tp H i_) 

C x = 0, C L = 15 pF 











Delayed Trigger Input 






44 

66 




ns 

Minimum True Output Pulse 

V CC = 5 0V, R x =5.0 kO 





72 

100 




ns 

Width (t M , N ) 

C x =0,C L = 15 pF 











Minimum Complement 

V cc “ 5 0V, R x = 5 0 kS2 





78 

110 




ns 

Output Pulse Width (t M | N ) 

Cx =0, C L = 15 pF 











Pulse Width (t) 

V cc = 5.0V, Rx = 10 kO 
C x = 1000 pF 




3 08 

3 42 

3 76 




Ms 

Maximum Allowable Wiring 
Cap. (Pins 2 and 14)(C STRAY ) 

Pins 2 and 14 to GND 

! 


50 



50 



50 

PF 

Timing Resistor (R x ) 


50 


50 

50 


50 

50 


50 

kf2 


Note 3:: Unless otherwise noted. 10 kO resistor placed between Pin 2 (14) and Vcc. for a " tests (Rx> 

Note 4: Ground Pin 1 (15) for Vol on p,n 7 (9). or for Vqh on p m6 (10), or for IgQ on Pin 6 (10), also, apply momentary 
ground to Pm 4 (12) Open Pm 1 (15) for Vq|_ on p,n 6 (10), or for Vqh on p,n 7 (9), or for IgC on p m 7 (9) 
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Series 54/74 


DM8859, DM8869 TTL compatible hex LED drivers 


general description 

The DM8859, DM8869 are TTL compatible hex 
LED drivers with programmable current source 
outputs. The current sources are nominally set 
at 20 mA but may be adjusted by external 
resistors for any value between 0—50 mA. Each 
device contains six latches which may be set by 
input data terminals. A strobe common to all six 
latches enables the data input terminals. The 
DM8859 current source outputs are switched on 


schematic diagram 

DM8859 



connection diagram truth table 

Dual-ln-Line Package 


Vcc I/vdj OATA I/P, 0/P, DATA l/P 2 0/P 2 DATA l/P 3 0/P 3 



COMMON 

STROBE 

I/p 

DM8859 
O/P (t+1) 

DM8869 
O/P (t+1) 

0 

0 

OFF 

ON 

0 

1 

ON 

OFF 

1 

X 

O/P (t) 

O/P (t) 


by entering a high level into the latches and the 
DM8869 current source outputs are switched on 
by entering a low level into the latches. 

The devices are available in either a molded or 
cavity package. In order not to damage the devices 
there is a limit placed on the power dissipation 
allowable for each package type. This information 
is shown in the graph on the back page. 
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DM8859, DM8869 




DM8859, DM8869 


absolute maximum ratings (Note d operating conditions 


Supply Voltage 
Input Voltage 


+7.0V 

+5.5V 

Supply Voltage (Vcc) 
DM8859, DM8869 

MIN 

4.75 

MAX 

5.25 

UNITS 

V 

Output Voltage 
Storage Temperature Range 

+5.5V 
-65° C to +150°C 

Temperature (T/\) 
DM8859, DM8869 

0 

+70 

°c 

Lead Temperature (Soldering, 10 seconds) 

300° C 






electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = 4.75V 

2.0 



V 

Logical "0” Input Voltage 

V cc = 4.75V 



0.8 

V 

Logical "1" Input Current 

V cc = 5.25V, V, N = 2.4V 



40 

juA 

Logical "0" Input Current 

V cc = 5.25V, V (N = 0.4V 


-1.0 

-1.6 

mA 

Typical Output Current 

Vcc = 5.0V, Iadj Pin Open, 25 C 


20 


mA 

Supply Current (each device) 

V C c = 5.25V, Current Sources "Off” 




mA 

Input Clamp Voltage 

1 in = - 12 m A 


-1.1 

-1.5 

V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70°C temperature range for the DM8859 and the 
DM8869. All typicals are given for V/qc = 5 OV and T^ = 25° C. 
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Series 54/74 


DM8861 MOS-to-LED 5-segment driver 
DM8863 MOS-to-LED 8-digit driver 


general description 

The DM8861 and DM8863 are designed to be 
used in conjunction with MOS integrated circuits 
and common-cathode LED's in serially addressed 
multi-digit displays. 

The DM8861 is a 5-segment driver capable of 
sinking or sour’cing up to 50 mA from each driver 

The DM8863 is an 8-digit driver Each driver is 
capable of sinking up to 500 mA. 


features 

■ Source or sink capability 
per driver, DM8861 

■ Sink capability per 
driver, DM8863 

■ MOS compatibility (low input current) 

■ Low standby power 

■ High gain Darlington circuits 


schematic and connection diagrams 




Dual-ln-Line Package 


Duai-ln-Line Package 



C5 Cl El INI NC IN2 E2 C2 V DC 


’ I’ I' I” 


0UT1 INI IN2 0UT2 0UT3 IN3 0UT4 IN4 V Dt 


Order Numbers DM8861N or DM8863N 
See Package 29 




DM8861, DM8863 


absolute maximum ratings 

. ' ; s 


Input Voltage Range (Note 1 ) 

Collector (Output) Voltage (Note 2) 
Collector (Output)-to-lnput Voltage 
Emitter-to-Ground Voltage (V| >5V) 
Emitter-to-lnput Voltage 
Voltage at V ss Terminal With Respect to 
Any Other Device Terminal 
Collector (Output) Current 
Each Collector (Output) 

All Collectors (Output) 

Continuous Total Dissipation 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


DM8861 

-5V to V ss 
10V 
10V 
10V 
5V 

10V 


50 mA 
200 mA 
800 mW 
0°C to +70° C 
-65° C to +150°C 
300° C 


dc electrical characteristics 

DM8861 (V ss = 10V, T a = 0°C to +70°C unless otherwise noted) 


DM8863 


5V to Vss 
10V 
10V 


10V 


500 mA 
600 mA 
800 mW 
0°C to +70° C 
-65° C to +150°C 
300°C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

On State Collector Emitter Voltage (V CE on ) 

Input = 8.5V through 1 kfi, V E = 
l c = 50 mA, T a = 25° C 

5V, 


.9 

1.2 

V 

On State Collector Emitter Voltage (V CE ON ) 

Input = 8 5V through 1 kfi, V E = 
l c = 50 mA 

5V, 



1.5 

V 

Off State Collector Current 0c off ) 

V c = 

= 10V, V E =0, l, N = 40ptA 




100 

mA 

Off Set Collector Current (l c OFE ) 

v c = 

= 10V, V E = 0, V, N = ,7V 




100 

UiA 

Input Current at Maximum Input Voltage (l t ) 

V, N 

= 10V, V E =0, l c = 20 mA 



2.2 

3.3 

mA 

Emitter Reverse Current (l E ) 

V,N 

= 0, V E = 5V, l c = 0 




100 

ma 

Current Into V ss Terminal (l ss ) 






1 

mA 


DM8863 (V S s = 10V, T A = 0°C to +70°C unless otherwise noted) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Low Level Output Voltage (V OL ) 

V, N = 7V, l OUT = 500 mA, T A = 25°C 


1 5 


V 

Low Level Output Voltage (V 0 |_) 

V, N = 7V, l OUT = 500 mA 



1.6 

V 

High Level Output Current (Ion) 

V 0 h = 10V, l IN =40 mA 



250 

mA 

High Level Output Current (I 0 h ) 

V OH = 10V, V IN = 5V 



250 

V A 

Input Current at Maximum Input Voltage (1,) 

V| N = 10V, l OL = 20 mA 



2 

mA 

Current Into V ss Terminal (l ss ) 




1 

mA 


ac switching characteristics 

DM8861 (V ss = 7.5V, T A = 25°C) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Propagation Delay Time, Low to High Level Output (Collector) (t PLH ) 

V ih = 4 5V, V E = 0 


100 


ns 

Propagation Delay Time, High to Low Level Output (Collector) (t PHL ) 

R l - 200S2, C L - = 15 pF 


20 


ns 


DM8863 (V ss = 7.5V, T A = 25°C) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Propagation Delay Time, Low to High Level Output (t PLH ) 
Propagation Delay Time, High to Low Level Output (t PHL ) 

V ih - 8V, R l 21S2, 
C L -- 15 pF 


300 

30 


ns 


Note 1: The input is the only device terminal which may be negative with respect to ground 
Note 2: Voltage values are With respect to network ground terminal unless otherwise noted. 
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typical application 
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DM8861. DM8863 




DM7875 A/ DM 8 875 A, 
DM7875 B/ DM 8875 B 



Series 54/74 


DM7875 A/DM8875 A and DM7875B/DM8875B 
TRI-STATE® 4-bit multipliers 


general description 

The DM7875A/DM8875A & DM7875B/DM8875B 
are two integrated circuits which together will 
multiply two four-bit binary numbers. Since the 
largest number that can be obtained by multiplying 
two four-bit numbers is 225 (15 x 15), the eight 
output pins (four from each package) are sufficient 
to produce this number. Both multiplier and multi- 
plicand are connected to the eight input pins of 
each package. 

A gated two-input strobe control is provided. When 
either of the two inputs is taken to the logical “1" 
state, the outputs will all be placed in the high 
impedance state. In this state both the upper and 
lower output transistors are turned off, providing 
a high output impedance. This allows multiple 
devices to be connected to a common bus line; and 


since only one multiplier-pair at a time is allowed 
to be in the conventional low -impedance state, 
the advantages of TTL outputs can be combined 
with a bus structured system. 

The DM7875A/DM8875A provides the most signi- 
ficant four bits and the DM7875B/DM8875B the 
least significant four bits. 

features 

■ 36 ns typical propagation delay 

■ 375 mW typical power dissipation 
(each package) 

■ Series 54/74 compatible 

■ Outputs directly connectable to a common 
bus line 


connection diagram 


typical application 


Dual-ln-Line Package 


STROBE OUTPUTS 
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absolute maximum ratings (Note i.) 


Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range DM7875A, DM7875B -55°C to +125°C 

DM8875A, DM8875B 0°C to +70°C 

Storage T emperature Range -65° C to +1 50° C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics (Note 2) 


PARAMETER 

D 

Logical “1" Input Voltage 


TYP MAX UNITS 


DM7875A, DM7875B 
DM8875A, DM8875B 


DM7875A/DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 


Output Short Circuit Current DM7875A, DM7875B 

(Note 3) DM8875A, DM8875B 

0 „ , L1 . , DM7875A, DM7875B 

Supply Current (each dev, ce) DM8875A , DM8875B 


Logical "0" Input Voltage 
Logical “V Output Voltage 
Logical "0" Output Voltage 
Third State Output Current 
Logical "1" Input Current 

Logical "0" Input Current 


= 4 5V, l 0 = -2.0 mA 
= 4.75V, l Q = -5.2 mA 


Input Clamp Voltage 
Output V cc Clamp Voltage 
Output Ground Clamp Voltage 


DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 

DM7875A, DM7875B 
DM8875A, DM8875B 


Propagation Delay to a Logical "0” from X, Y Inputs 
to Outputs, t pd0 

Propagation Delay to a Logical "1" from X, Y Inputs 
to Outputs, t pd1 

Delay from Strobe to High Impedance State (from 
Logical "1" Level), t 1H 

Delay from Strobe to High Impedance State (from 
Logical "0" Level), t 0H 

Delay from Strobe to Logical “V Level (from High 
Impedance State), 

Delay from Strobe to Logical "0" Level (from High 
Impedance State), t H0 


V 0 = 2.4V 
V 0 = 0.4V 


All Inputs at GND 


40 

mA 

-40 

AtA 

40 

HA 

1 

mA 

-1.2 

mA 

-70 

mA 

110 

mA 


Vcc+15 V 


39 60 ns 


31 60 ns 


13 30 ns 


16 30 ns 


18 30 ns 


20 30 ns 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7875A, DM7875B and across the 0°C to 70°C range for the DM8875A, DM8875B. 
All typicals are given for Vqc = 5.0V and T/\ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM7875 A/DM8875A, 
DM7875 B/ DM 8875 B 



DM7880/DM8880 



Series 54/74 


DM7880/DM8880 high voltage 7-segment decoder/driver 
(for driving Sperry and Panaplex II™ displays) 


general description 

The DM 7 880/ DM 8880 is custom designed to de- 
code four lines of BCD and drive a gas-filled 
seven-segment display tube. 

Each output constitutes a switchable, adjustable 
current sink which provides constant current 
to the tube segment, even with high tube anode 
supply tolerance or fluctuation. These current 
sinks have a voltage compliance from 3V to 
at least 80V; typically the output current varies 
1% for output voltage changes of 3 to 50V. Each 
current sink is ratioed to the b-output current 
as required for even illumination of all segments. 

Output currents may be varied over the 0.2 to 1 .5 
mA range for driving various tube types or 
multiplex operation. The output current is ad- 
justed by connecting an external program resistor 
(Rp) from Vqc to the Program input in accor- 


dance with the programming curve. The circuit 
design provides a one-to-one correlation between 
program input current and b-segment output 
current. 

The Blanking Input provides unconditional blank- 
ing of any output display, while the Ripple Blank- 
ing pins allow simple leading- or trailing-zero 
blanking. 

features 

■ Current sink outputs 

■ Adjustable output current - 0.2 to 1.5 mA 

■ High output breakdown voltage - 110V typ 

■ Suitable for multiplex operation 

■ Blanking and Ripple Blanking provisions 

■ Low fan-in and low power 


logic and connection diagrams 



a OUTPUT 
b OUTPUT 
c OUTPUT 
d OUTPUT 
e OUTPUT 
f OUTPUT 
gOUJPUT 

CURRENT 

PROGRAMMING 

INPUT 


Dual-In-Line Package 

OUTPUTS 
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absolute maximum ratings 


operating conditions 






MIN 

MAX 

UNITS 

Vcc 

7V 

Supply Voltage (Vcc) 




Input Voltage (Except Bl) 

6V 

DM7880 

4.5 

5.5 

V 

Input Voltage (Bl) 

V CC 

DM8880 

4.75 

5.25 

V 

Segment Output Voltage 
Power Dissipation (Note 1) 

80V 
600 mW 

Temperature (T/^) 
DM7880 

-55 

+1 25 

°c 

Transient Segment Output Current (Note 2) 

50 mA 

DM8880 

0 

+70 

°c 

Storage Temperature Range -65 C to 150 C 



Lead Temperature (Soldering, 10 sec) 

300° C 






electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logic "1" Input Voltage 

V cc = Mm 

2.0 



V 

Logic "0” Input Voltage 

V C c = Min 



0.8 

V 

Logic "1” Output Voltage (RBO) 

V C c = M 'm, 

• out = ~200 fiA 

2.4 

3.7 


V 

Logic "0" Output Voltage (RBO) 

Vcc = Min, Iout = 8 mA 


0.13 

0.4 

V 

Logic "1” Input Current (Except Bl) 

V cc = Max, V, N = 2.4V 


2 

15 

M 


V cc = Max, V tN = 5.5V 


4 

400 

M A 

Logic "0" Input Current (Except Bl) 

V cc = Max, V, N = 0.4V 


-300 

-600 

MA 

Logic "0" Input Current (Bl) 

V cc = Max, Vim = 0.4V 


-1.2 

-2.0 

mA 

Power Supply Current 

Vcc = Max, Rp — 2.2k 
All Inputs = 0V 


27 

43 

mA 

Input Diode Clamp Voltage 

Vcc = Max, T a = 25 C 
1 in = —12 mA 


-0.9 

-1.5 

V 

Segment Outputs: 






Outputs a, f, g ON Current Ratio 

All Outputs = 50V 
Output b Curr. = Ref. 

0.84 

0.93 

1.02 


Output c ON Current Ratio 

All Outputs = 50V, 
Output b Curr. = Ref. 

1.12 

1.25 

1.38 


Output d ON Current Ratio 

All Outputs = 50V 
Output b Curr. = Ref. 

0.90 

1.00 

1.10 


Output e ON Current Ratio 

All Outputs = 50V 
Output b Curr. = Ref. 

0.99 

1.10 

1.21 


Output b ON Current 

V cc = 5V, V OUT b = 50V 
T A = 25°C, R P = 18.1k 

0.18 

0.20 

0.22 

mA 


V CC = 5V, Vqut b = 50V 
T a = 25°C, R P = 7.03k 

0.45 

0.50 

0.55 

mA 


V CC = 5V, V OUT b = 50V 
T a = 25°C, R P = 3.40k 

0.90 

1.00 

1.10 

mA 


V cc = 5V, Vqut b = 50V 
T a = 25°C, R P = 2.20k 

1.35 

1.50 

1.65 

mA 

Output Saturation Voltage 

V C c = Min, R P = 1ki5% 
•out b = 2 mA (Note 4) 


0.8 

H 

V 

Output Leakage Current 

V OUT = 75V, Bl = 0V 


.003 

1 

MA 

Output Breakdown Voltage 

l OU T = 250juA, BI = 0V 

80 

110 


V 

Propagation Delays: 






BCD Input to Segment Output 

V cc = 5V, T a = 25° C 


0.4 

10 

Us 

Bl to Segment Output 

V cc = 5V, T a = 25° C 


0.4 

10 

MS 

RBI to Segment Output 

V cc = 5V, T a = 25°C 


0.7 

10 

MS 

RBI to RBO 

V cc = 5V, T a = 25°C 


0.4 

10 

MS 


Note 1 Maximum junction temperature for DM7880 is 150°C whereas that for DM8880 is 130°C For operating at elevated 
temperatures the device must be derated based on a thermal resistance of 85°C/W 0j A for DM7880 and 150°C/W 0j A for 
DM8880 


Note 2: In all applications transient segment output current must be limited to 50 mA This may be accomplished in DC 
applications by connecting a 2 2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting 
the anode driver in multiplex applications 

Note 3- Mm/max limits apply across the guaranteed operating temperature range of -55°C to 125°C for DM7880 and 0°C 
to 70°C for DM8880, unless otherwise specified Typicals are for Vcc = 5V, T A = 25°C Positive current is defined as current 
into the referenced pin 

Note 4 For saturation mode the segment output currents are externally limited and ratioed. 


1 
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DM7880/DM8880 













DM7880/DM8880 


typical performance characteristics 


Output Current Programming 
10.0 


1 3 10 30 100 

Rp (k n) 


i Currents vs Temperature 


| | ON CURRENTS 

ON CURRENT RATIOS 


■V CC =5V 
-V out = 50V 
_ Rp = 0 TEMP COEFF 
0.2 mA^lour^ 1.5 mA 


Output Characteristic 



0 30 60 90 120 

OUTPUT VOLTAGE (V) 


typical application 



truth table 


DECIMAL 

OR 

FUNCTION 

0 

1 

2 

3 

4 

5 

6 
7 


0 0 0 0 


0 0 0 0 


0 0 0 0 


I _/ SEGMENT 

IDENTIFICATION 











Series 54/74 


DM8884A high voltage cathode decoder/driver 
(for driving Sperry and Panaplex II™ displays) 
general description 


The DM8884A is designed to decode four lines of 
BCD input and drive seven-segment digits of gas- 
filled readout displays. Two separate inputs are 
provided for driving the decimal point and comma 
cathodes. 

All outputs consist of switchable and program- 
able current sinks which provide constant current 
to the tube cathodes, even with high tube anode 
supply tolerance. Output currents may be varied 
over the 0.2 to 1.2 mA range for multiplex opera- 
tion. The output current is adjusted by connecting 
an external program resistor (R P ) from V cc to the 


program input in accordance with the programming 
curve. 

features 

■ Usable with AC or DC input coupling 

■ Current sink outputs 

■ High output breakdown voltage 

■ Low input load current 

■ Intended for multiplex operation. 

■ Input pullups increase noise immunity 


logic and connection diagrams 


i 


PROGRAMMABLE . 

CURRENT/ O— L 
BLANKING | 



Dual-ln-Line Package 



1-263 


DM8884A 




DM8884A 


absolute maximum ratings 

V C c 

Input Voltage (Note 1) 

Segment Output Voltage 
Power Dissipation (Note 2) 

Transient Segment Output Current (Note 3) 
Operating Temperature Range 
Storage Temperature Range 


7V 

v cc 
80V 
600 mW 
50 mA 
0°C to +70°C 
-65° C to +150°C 


electrical characteristics (0°C<T A ^ 70°C - Unless otherwise noted), V cc = 5V ± 5%. 



Not# 1: This limit can be higher for a current limiting voltage source. 

Note 2: The maximum junction temperature is 140°C. For operation at elevated temperatures, the device must be derated 
based on a thermal resistance of 140°C/W 0 j A . 

Note 3: In all applications transient segment output current must be limited to 50 mA. This may be accomplished in DC appli- 
cations by connecting a 2.2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting 
the anode driver in multiplex applications. 


truth table 


typical application 



typical performance characteristics (see DM7880 data sheet) 
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Series 54/74 


DM8885 MOS to high voltage cathode buffer 


general discription 

The DM8885 interfaces MOS calculator or counter- 
latch-decoder-driver circuits directly to seven- 
segment high-voltage gas-filled displays. The six 
inputs A, B, D, E, F, G are decoded to drive the 
seven segments of the tube. 

Each output constitutes a switchable, adjustable 
current source which provides constant current to 
the tube segment, even with high tube anode supply 
tolerance or fluctuation. These current sources have 
a voltage compliance from 3V to at least 80V. Each 
current source is ratioed to the b-output current 
as required for even illumination of all segments. 
Output currents may be varied over the 0.2 to 
1.5 mA range for driving various tube types or 


multiplex operation. The output current is adjusted 
by connecting a program resistor (R P ) from V cc to 
the program input. 

features 

■ Current source outputs 

■ Adjustable output currents 0.2 to 1 .5 mA 

■ High output breakdown voltage 80V min 

■ Suitable for multiplex operation 

■ Low fan-in and low power 

■ Blanking via program input 

■ Also drives overrange, polarity, decimal point 
cathodes 


connection diagram 


truth tables 


Dual-ln-Line Package 




A B D E F G | DISPLAY 


0 10 0 0 


11 110 1 
11 10 0 1 
0 1 0 0 1 1 


11 1111 
1110 11 
0 0 1111 
110 0 11 
110 111 
0 10 111 
0 1 1110 
0 0 0 0 0 1 
0 0 0 0 0 0 



typical applications 



v 0G O 1 1 


^ DM8885 JNPUT 


[_ _OM8885_ INPUT^ _ 


Open-Drain MOS Output 


Push-Pull MOS Output 
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DM8885 


absolute maximum ratings 

Vcc 7V 

Input Voltage 6V 

Segment Output Voltage 80V 

Power Dissipation (Notel) 600 mW 

Transient Segment Output Current (Note 2) 50 mA 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range ~65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 3) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logic "1" Input Voltage 

V cc = 4 75V 

20 



V 

Logic "0" Input Voltage 

V cc = 4.75V 



0.8 

V 

Logic "1" Input Current 

V cc = 5 25V, V, N = 2 4V 


2 

15 

mA 


V cc = 5.25V, V| N = 5 5V 


4 


mA 

Logic "0” Input Current 

V cc = 5.25V, V, N = 0 4V 



-600 

juA 

Power Supply Current 

V cc = 5 25V, All Inputs = 0V, R P = 2 2k 


22 

31 

mA 

Input Diode Clamp Voltage 

V C c = 5V, l IN = -12 mA, T A = 25°C 


-0 9 

-1 5 

V 

Segment Outputs. 






Outputs a, f, g On Current Ratio 

All Outputs = 50V, Output b Curr = Ref. 

0.84 

0 93 

f.02 


Output c On Current Ratio 

All Outputs = 50V, Output b Curr = Ref 

1.12 

1 25 

1.38 


Output d On Current Ratio 

All Outputs = 50V, Output b Curr = Ref 

0.90 

1.00 

1.10 


Output e On Current Ratio 

All Outputs = 50V, Output b Curr = Ref 

6799 

1 10 

f2T 


Output b On Current 

V cc = 5V, Vout b = 50V, T A = 25°C, R P = 18 Ik 

0 18 

0.20 

0.22 

mA 


V C c = 5V, Vqut b = 50V, T A = 25° C, R P = 7 03k 

0 45 

0 50 

0.55 

mA 


V cc = 5V, Vout b - 50V, T A = 25°C, R P = 3 40k 

0 90 

1 00 

1.10 

mA 


V cc = 5V, Vqut b = 50V, T A = 25°C, R P = 2 20k 

1 35 

1.50 

1.65 

mA 

Output Saturation Voltage 

V cc = 4.75V, l OUT b = 2 mA, R P = Ik ± 5% (Note 4) 


08 

25 

V 

Output Leakage Current { 

Vqut - 75V, V, N = 0 8V, R P > Ik 


0 003 

3 

/xA 


V O ut= 75V,V prog =0 4V 


0.003 

3 

MA 

Output Breakdown Voltage 

Iout = 250 mA, V, n = 0.8V 

80 

110 


V 

Propagation Delays 






Input to Segment Output 

V C c = 5V, T a = 25°C 


04 

10 

Us 

Note 1: Maximum junction temperature is 130°C. For operating at elevated temperatures, the device must be derated based 

on a thermal resistance of 150°C/W 6 j/\. 





Note 2: In all applications transient segment output current must be limited to 50 mA. This may be accomplished in DC appli- 

cations by connecting a 2.2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting the 

anode driver in multiplex applications. 





j Note 3: Min/max limits apply across the guaranteed operating temperature range of 0°C to +70°C, unless otherwise specified. 

1 Typicals are for Vqc = 5V, Jj\ = 25°C. Positive current is defined as current into the referenced pin. 



Note 4: For saturation mode the segment output currents are externally limited and ratioed. 




typical performance characteristics (see DM7880 data sheet) 
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Series 54H/74H 


REFERENCE 


The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices 
in this section. For Order Numbers, see below.* Refer to the alpha-numerical index at the front of this 
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog. 


DATA SHEETS 


PACKAGES 

Molded DIP (N) I Cavity DIP (D)(J) I Flat Pack (F)(W) I Metal Can (G)(H) 




DM54H00 

DM74H00 

DM54H01 

DM74H01 

DM54H04 

DM74H04 

DM54H05 

DM74H05 

DM54H08 

DM74H08 

DM54H10 

DM74H10 

DM54H11 

DM74H11 

DM54H20 

DM74H20 

DM54H21 

DM74H21 

DM54H22 

DM74H22 

DM54H30 

DM74H30 

DM54H40 

DM74H40 

DM54H50 

DM74H50 

DM54H51 

DM74H51 

DM54H52 

DM74H52 

DM54H53 

DM74H53 

DM54H54 

DM74H54 

DM54H55 

DM74H55 

DM54H60 

DM74H60 

DM54H61 

DM74H61 

DM54H62 

DM74H62 

DM54H71 

DM74H71 

DM54H72 

DM74H72 

DM54H73 

DM74H73 

DM54H74 

DM74H74 

DM54H76 

DM74H78 

DM54H78 

DM74H78 


*Order Numbers: use Device No. suffixed with package letter 


Fig. 

Pg. 
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KIS Series 54H/74H 

Series DM54H/DM74H 
general description 

The Series 54H/74H extends the breadth of the 
Series 54/74 Family by adding a product line 
which is approximately twice as fast as the basic 
series. The products are completely miscible 


within a system; and it is generally considered 
good engineering to optimize a design by utilizing 
the Series 54H/74H only where needed for higher 
speed. 


connection diagrams Dual-ln-Line Package Only (Con't on Page 2-6) 



GNO 


DM54H00/DM74H00 

quad 2-input NAND gate 


Vcc 


I 14 

13 

12 

11 

10 

9 


rOi 

-t> 

rD»i 


r>1 



i 

2 

3 

4 

5 

6 17 


GND 


DM54H05/DM74H05 

hex inverter 
(open collector) 



DM54H11/DM74H11 

triple 3-input AND gate 



GNO 


V C c 



GND 


DM54H01 /DM74H01 

quad 2-mput NAND gate 
(open collector) 


v cc 



GNO 


DM54H08/DM74H08 

quad 2-input AND gate 


Vcc 



GNO 


DM54H20/DM74H20 

dual 4-input NAND gate 



GND 


Vcc 



GND 


DM54H04/DM74H04 

hex inverter 



GNO 


DM54H10/DM74H10 

triple 3-input NAND gate 


Vcc 



GND 


DM54H21 /DM74H21 

dual 4-input AND gate 



GND 



DM54H22/DM74H22 

dual 4-input NAND gate 
(open collector) 


DM54H30/DM74H30 

8-input NAND gate 


DM54H40/DM74H40 

dual 4-input NAND buffer 
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Series DM54H/DM74H 



absolute maximum ratings operating conditions 


Supply Voltage 
Input Voltage 

Operating Temperature Range 
Series 54H 
Series 74H 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 

5.5V 

-55° C to +125°C 
0°C to +70° C 
-65° C to +1 50° C 
300° C 



MIN 

MAX 

UNITS 

Supply Voltage 

DM54HXX 

4.5 

5.5 

V 

DM74HXX 

4.75 

5.25 

V 

Temperature 

DM54HXX 

-55 

125 

°c 

DM74HXX 

0 

70 

°c 


electrical characteristics 


V PARAMETER 

CONDITIONS 

MIN 

TYP 



Input Diode Clamp Voltage 

V cc = 5.0V, T a = 25°C, 1 , N = -1 2 mA 



-1.5 

V 

Logical "1" Input Voltage 

V cc = Min 

20 



V 

Logical "0" Input Voltage 
Logical "1 " Output Voltage 

V cc = Mm 



0.8 

V 

All Devices, Except DM54H40/DM74H40 
and Open Collector Circuits 

V cc = M in, l 0 = -500 jliA, V, N = 2.0V or 0.8V 

2.4 



V 

DM54H40/DM74H40 

V cc = Min, l 0 = -1.5 mA, V, N = 2 0V or 0.8V 

24 



V 

Logical "0" Output Voltage 






All Devices, Except DM54H40/DM74H40 

V cc = Mm, l 0 = 20 mA; V IN = 2.0V or 0 8V 



0.4 

V 

DM54H40/DM74H40 

V cc = Mm, l 0 = 60 mA, V, N = 2.0 V or 0.8V 



0.4 

V 

Logical “1" Output Current 






All Open Collector Circuits 

V cc = M in, V OUT = 5.5V, V IN = 2.0V or 0.8V 



250 

juA 

Except DM54H60,DM54H62 

@ -55°C 



320 

juA 

DM74H60.DM74H62 

@0°C 



570 

ma 

DM54H61 , DM74H61 

V OUT = 2 2V 



50 

/iA 

Logical "0" Input Current 

V cc = Max, V 1N = 0.4V 



-2.0 

mA 

Logical "V Input Current 

V cc = Max, V IN = 2.4V 



50 

ma 

V C c = Max 



1.0 

mA 

Output Short Circuit Current (Note ) 






All Circuits Except DM54H40/DM74H40 
and Open Collector Circuits 

Vcc = Max, Vout = ®V 

-40 


-100 

mA 

DM54H40/DM74H40 

Vqut = 0V 

-40 


-125 

mA 

Supply Current 

Vcc = Max 





DM54H00/DM74H00 






Logical "0" 



26 

40 

mA 

Logical ' 1 " 



10 

168 

mA 

DM54H01/DM74H01 






Logical "0" 



26 

40 

mA 

Logical "1 " 



68 

10 

mA 

DM54H04/DM74H04 






Logical "0" 



40 

58 

mA 

Logical “1" 



16 

26 

mA 

DM54H05/DM74H05 






Logical ''O'' 



40 

58 

mA 

Logical "1" 



16 

26 

mA 

DM54H08/DM74H08 






Logical "0" 



42 

64 

mA 

Logical "1" 



28 

40 

mA 

DM54H10/DM74H10 






Logical "0" 



19.5 

30 

mA 

Logical ''1" 



7.5 

126 

mA 

DM54H20/DM74H20 






Logical ''O'' 



13 

20 

mA 

Logical ''1 '' 



5.0 

84 

mA 

DM54H21/DM74H21 






Logical ”0" 



20 

32 

mA 

Logical "1" 



12 

20 

mA 

DM 54H22/DM74H22 






Logical "O” 



13 

20 

mA 

Logical "1" 



34 

50 

mA 


Note 1: Not more than one output shorted at a time, duration of short-circuit test not to exceed 1 second, and all typical 
values are at Vqq = 5V, T /\ = 25°C 









electrical characteristics (con't) 


PARAMETER CONDITIONS 

MIN TYP 

MAX 

UNITS 

DM54H30/DM74H30 




Logical "0" 

65 

10 

mA 

Logical "1” 

25 

4 2 

mA 

DM54H40/DM.74H40 




Logical "0" 

25 

40 

mA 

Logical "1" 

10.4 

16 

mA 

DM54H50/DM74H50 




DM54H51/DM74H51 




Logical "0" 

15 2 

24 

mA 

Logical "1” 

8.2 

12.8 

mA 

DM54H52/DM74H52 




Logical "0" 

152 

24 

mA 

Logical "1" 

20 

31 

mA 

DM54H53/DM74H53 




DM54H54/DM74H54 




Logical "0" 

9 4 

14 

mA 

Logical "1" 

7 1 

1 1 

mA 

DM54H55/DM74H55 




Logical "0" 

7 5 

12 

mA 

Logical "1” 

45 

6 4 

mA 

DM54H60/DM74H60 




On Level Current 

1 9 

35 

mA 

Off Level Current 

30 

45 

mA 

DM54H61/DM74H61 




On Level Current 

11 

16 

mA 

Off Level Current 

50 

7 0 

mA 

DM54H62/DM74H62 




On Level Current 

3.8 

7 0 

mA 

Off Level Current 

60 

90 

mA 

DM54H71/DM74H71 

19 

30 

mA 

DM54H72/DM74H72 

16 

25 

mA 

DM54H73/DM74H73 

32 

50 

mA 

DM54H74/DM74H74 

30 

50 

mA 

DM54H76/DM74H76 

32 

50 

mA 

DM54H78/DM74H78 

32 

50 

mA 


switching characteristics t a = 25°c, v cc = 5v ; n = 10 , c = 25 pf, r l 


CONDITIONS 


DM54H00/DM 74H00 
tpdO 
^pdl 

DM54H01/DM74H01 

tpdO 

tpdl 

DM54H04/DM74H04 

tpdO 

tpdl 

DM54H05/DM74H05 

tpdo 

tpdl 

DM54H08/DM74H08 

tpdO’ 

t pd1 


TYP 

MAX 

62 

10 

59 

10 

7 5 

12 

10 

15 

6.5 

10 

60 

10 

7 5 

12 

10 

15 

8.8 

12 

76 

12 


Series DM54H/DM74H 




Series DM54H/DM74H 


switching characteristics (con't) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DM54H10/DM74H10 






tpdO 



6.3 

10 

ns 

tpdl 



5.9 

10 

ns 

DM54H1 1/DM74H1 1 






tpdO 



8.8 

12 

ns 

tpdl 



7.6 

12 

ns 

DM54H20/DM74H20 






tpdO 



7.0 

10 

ns 

tpdl 



6.0 

10 

ns 

DM 54H21/DM74H21 






tpdO 



8.8 

12 

ns 

tpdi 



7.6 

12 

ns 

DM 54H22/DM74H22 






tpdO 



7.5 

12 

ns 

tpdl 



10 

15 

ns 

DM54H30/DM74H30 






tpdO 



8.9 

12 

ns 

tpdl 



6.8 

10 

ns 

DM54H40/DM74H40 






tpdO 



65 

12 

ns 

tpdl 



8.5 

12 

ns 

DM54H50/DM74H50 






tpdO 



62 

11 

ns 

tpdl 



6 8 

11 

ns 

DM54H51/DM74H51 






tpdO 



6.2 

11 

ns 

tpdl 



68 

11 

ns 

DM54H52/DM74H52 






tpdO 



92 

15 

ns 

tpdl 



106 

15 

ns 

DM 54H53/DM74H53 






t pdO 



6 2 

11 

ns 

tpdl 



7 0 

11 

ns 

DM54H54/DM74H54 






tpdO 



62 

11 

ns 

tpdl 



7 0 

11 

ns 

DM54H55/DM74H55 






tpdO 



6.5 

11 

ns 

tpdl 



7.0 

11 

ns 

DM54H60/DM74H60 






(Thru Expandable Gates) 






tpdO 



7.4 


ns 

tpdl 



11.4 


ns 

DM54H61/DM74H61 






(Thru Expandable Gates) 






tpdO 



9.8 


ns 

tpdl 



14.8 


ns 

DM54H62/DM74H62 






(Thru Expandable Gates) 






tpdO 



7 4 


ns 

tpdl 



11 4 


ns 

DM54H71/DM74H71 






tpdO(CLOCK) 



22 

27 

ns 

tpdl (CLOCK) 



14 

21 

ns 

tpdO(PRESET) 



12 

24 

ns 

tpdl(PRESET) 



60 

13 

ns 
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switching characteristics (con't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Maximum Clock Frequency 


25 

30 


ns 

DM54H72/DM74H72 






DM54H73/DM74H73 






DM54H76/DM74H76 






DM54H78/DM74H78 






tpdOICLOCK) 



22 

27 

ns 

Vll (CLOCK) 



14 

21 

ns 

tpdOICL EAR, PRESET) 



12 

24 

ns 

^pdl (CLEARER ESET) 



60 

13 

ns 

Maximum Clock Frequency 


25 

30 


ns 

DM 54H74/DM74H74 






t pdO(CLOCK) 



13 

20 

ns 

tpdKCLOCK) 



8 5 

15 

ns 

^pdO(Ci- EAR, PRESET) 




30 

ns 

t pd1(CLEAR,PRESET) 




20 

ns 

Maximum Clock Frequency 


35 

43 


ns 


loading table 


DEVICES 

WEIGHTED 

LOADS 

DM54H00/DM74H00 

1 

DM54H01/DM74H01 

1 

DM54H04/DM74H04 

1 

DM54H05/DM74H05 

1 

DM54H08/DM74H08 

1 

DM54H10/DM74H 10 

1 

DM54H1 1/DM74H1 1 

1 

DM54H20/DM74H20 

1 

DM54H21/DM74H21 

1 

DM54H22/DM74H22 

1 

DM54H30/DM74H30 

1 

DM54H40/DM74H40 

2 

DM54H50/DM74H50 

1 

DM54H51/DM74H51 

1 

DM54H52/DM74H52 

1 

DM54H53/DM74H53 

1 

DM54H54/DM74H54 

1 

DM54H55/DM74H55 

1 

DM54H60/DM74H60 

1 

DM54H61/DM74H61 

1 

DIVI 54H62/DM 74H62 

1 

DM54H71/DM74H71 


All Inputs Except 


Preset and C lock 

1 

Preset 

3 

Clock 

2 

DM54H72/DM74H72 


All Inputs Except 


Preset and Clear 

1 

Preset, Clear 

2 

DM54H73/DM74H73 


J, K, and Clock 

1 

Clear 

2 

DM54H74/DM74H74 


D 

1 

Preset and Clock 

2 

Clear 

3 

DM54H76/DM74H76 


J, K, and Clock 

1 

Preset and Clear 

2 

DM54H78/DM74H78 


Jand K 

1 

Preset and Clock 

2 

Clear 

4 


1 Load = 50 //A @ 2 4V Logical "1" Input Current 
= 2 mA @ 0.4V Logical "0” Input Current 

(All inputs are guaranteed 1 mA @ 5.5V for Logical 
"1" breakdown test) 
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Series DM54H/DM74H 



Series DM54H/DM74H 







2 - 


Series DM54H/DM74H 





Series DM54H/DM74H 


ac test circuits (con't) 


INPUT O f) 24V 



NOTE A V, Nm = 3V, V IN)0 , = OV. to = t, = 7 ns. duty cycle = 50%. PRR = 1 MHz. Z OUT % 50S2 
NOTE B C L includes |ig capacitance 
NOTE C C„ includes |ig capacitance. 


DM54H52/DM74H52 



DM74H54, or DM54H55/DM74H55 gate All 
inputs of all unused AND sections are grounded 
N OTE C All gates are inverting except the 0M54H1 1 / 

DM74H11, DM54H21/DM74H21, and DM54H52/ 

OM74H52 only 

NOTE D C L includes probe and |ig capacitance 

DM54H52/DM74H52 Loading For Gates 



NOTE B: All J and K inputs are at 2.4V. 

NOTE C- When testing f C L0CK the clock input characteristics are V| NI0I = 3V, V )N <o) = 0V, t, = to = 3 ns, 
tpicLocK) = 10 ns, PRR = 40 MHz All J and K inputs are at 2 4V 
NOTE D C L includes probe and jig capacitance 

Flip Flop Propagation Delay Times 



NOTE A V, N ,„ = 3V, V, N(0) = 0V, to = t, = 7 ns, duty cycle = 50%, PRR = 1 MHz. 
NOTE B C L includes probe and jig capacitance. 

NOTE C. C s includes pg capacitance 


truth tables 


t "_l 

tn+1 

J 

K 

Q 

0 

0 

q m 

0 

1 

0 

1 

_0_ 

1 

1 

1 

Qn 


all J-K flip flops 


*n 

tn+ll 

D 

Q 

Q 

0 

0 

1 

1 

1 

0 


DM 74 H 74 only 


DM54H50, DM54H53, DM54H55 
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switching time waveforms 


D INPUT , / 

(PULSE A) l/ 15V 
(SEE NOTE B) 7T 



NOTE A Clock input pulse has the following characteristics twicioao = 20 ns, PRR = 1 MHz 
NOTE B D input (pulse A) has the following characteristics tseTUP = 10 ns, t*, = 60 ns, PRR is 50% of 
clock PRR D input (pulse B) has the following characteristics t HOLD = 0 ns, t„ = 60 ns, PRR is 50% of 
clock PRR 

NOTE C C L includes probe and |ig capacitance 


Switching Characteristics, Clock and Synchronous Inputs 
(High Level Data) 



NOTE A. Clock input pulse has the following characteristics t„ = 20 ns, PRR = 1 MHz 

NOTE B: D input (pulse A) has the following characteristics t SETUP = 15 ns, t* = 60 ns, PRR = 1 MHz 

and PRR is 50% of the clock PRR D input (pulse B) has the following characteristics tnoLO - 0 ns, 

t„, = 60 ns, and PRR is 50% of clock PRR 

NOTE C. C L includes probe and jig capacitance 


Switching Characteristics, Clock and Synchronous Inputs 
(Low Level Data) 
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Series DM54H/DM74H 






Series DM54H/DM74H 


switching time waveforms (con't) 



NOTE A Clear or Preset inputs are dominate regardless of clock or JK inputs. 

NOTE B Clear or Preset input pulse characteristics V IN|1 ) = 3 V, V| N <oi = OV, t, = to = 7 ns, tp ICLEAR ) = 
Wbeseti = 16 ns, PRR = 1 MHz 
NOTE C C L includes jig capacitance 


V IN(1) 


Vinioi 


Viniii 


Vinioi 

V OUTI1> 


VoUTIO) 


V OUT(1> 


V OUTIO) 


Flip Flop Preset/Clear Propagation Delay Times 


CLEAR 

INPUT 


PRESET 

INPUT 


Q OUTPUT 


6 OUTPUT 



NOTE B Clear or Preset inpulse characteristics- ^(cleari = Uipreset) = 25 ns, PRR = 1 MHz. 
NOTE C: C L includes probe and jig capacitance. 


Asynchronous Inputs Switching Characteristics 



NOTE A. V, N „, = 3 V, V| N(0 | = OV, to * t, - 7 ns, duty cycle = 50%, PRR « 1 MHz, Zout * 50fi. 
NOTE B’ C L includes pg capacitance. 

NOTE C C„ includes |ig capacitance. 


DM54H52/DM74H52 
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switching tii 


ne waveforms (con't) 



NOTE A V, N(1 , = 3V, V IN(0 , = OV, t, = to = 7 ns, PRR = t MHz, duty cycle = 50%, Z 0U t = 50% 

NOTE B C L includes probe and |ig capacitance, R L = 280S2 on all gates except DM54H40 where R L = 93' i 
WOTE C C L = 25 pF on all devices 
NOTE D Cj = 1 3 pF typical for expanders 


DM54H52/DM74H52 Propagation Delays 



NOTE B All J and K inputs are at 2 4V. 

NOTE C When testing f C LocK the clock input characteristics are V, N(0 ) = 3V, V, N(0 ) = 0V, t, = to = 3 ns, 
tpicLocKi = 10 ns, PRR = 40 MHz All J and K inputs are at 2 4V 
NOTE 0 C L includes probe and jig capacitance 

Flip Flop Propagation Delay Times 




NOTE A V, N(1 , = 3V, V IN ,o) = 0V, to = t, = 7 ns, duty cycle = 50%, PRR = 1 MHz 
NOTE B C L includes probe and jig capacitance 
NOTEC C; includes jig capacitance 


DM54H50, DM54H53, DM54H55 
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Series 54L/74L 


REFERENCE 


The following table references all Physical Dimension Drawings for the devices in this section. For Order 
Numbers, see below.* Refer to the alpha-numerical index at the front of this catalog for complete device 
title and function. Packages (pages I thru VI) are in the back of the catalog. 


DATA SHEETS 


PACKAGES 


Molded DIP (N) Cavity DIP (D)(J) Flat Pack (F)(W) Metal Can (G)(H) 


TEST 

CIRCUITS 


Devices 

Pg. 

Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

DM 54 LOO 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM 74 LOO 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54L01 

3-3 






15 

IV 

DM74L01 

3-3 






15 

IV 

DM54 L02 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM74L02 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54L03 

3-3 

3 

II 

11 

IV 

J 



DM74L03 

3-3 

3 

II 

11 

IV 

J 



DM54 L04 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM74L04 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54L10 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM74L10 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L20 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM74L20 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L30 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM74 L30 

3-3 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L42A 

3-31 

5 

II 

9 

III 

J 

16 

V 

DM74 L42A 

3-31 

5 

II 

9 

III 

J 

16 

V 

DM54L51 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM74L51 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L54 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM74L54 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L55 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM74L55 

3-7 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L71 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM74L71 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM54L72 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM74L72 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM54L73 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM74L73 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L74 

3-11 

3 

II 

11 

IV 

J 

15 

IV 

DM74L74 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM54L78 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM74 L78 

3-10 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L85 

3-34 

5 

II 

9 

III 

J 

16 

V 

DM74L85 

3-34 

5 

II 

9 

III 

J 

16 

V 

DM54 L86 

3-22 

3 

II 

11 

IV 

J 

15 

IV 

DM74L86 

3-22 

3 

II 

11 

IV 

J 

15 

IV 

DM54L89A 

3-37 

5 

II 

12 

IV 

J 

19 

V 

DM74L89A 

3-37 

5 

II 

12 

IV 

J 



DM54L90 

3-40 

3 

II 

11 

IV 

J 

15 

IV 

DM74L90 

3-40 

3 

II 

11 

IV 

J 

15 

IV 

DM54 L91 

3-43 

3 

II 

11 

IV 

J 

15 

IV 

DM74 L91 

3-43 

3 

II 

11 

IV 

J 

15 

IV 

DM54L93 

3-45 

3 

II 

11 

IV 

J 

15 

IV 

DM74L93 

3-45 

3 

II 

11 

IV 

J 

15 

IV 

DM54L95 

3-25 

3 

II 

11 

IV 

J 

15 

IV 

DM74L95 

3-25 

3 

II 

11 

IV 

J 

15 

IV 

DM54L98 

3-48 

5 

II 

12 

IV 

J 

16 

V 

DM74 L98 

3-48 

5 

II 

12 

IV 

J 

16 

V 

DM54L154A 

3-50 

7 

III 

10 

III 

D 

17 

V 

DM74L154A 

3-50 

7 

III 

10 

III 

D 

17 

V 

DM54L164 

3-29 

3 

II 

11 

IV 

J 



DM74L164 

3-29 

3 

II 

11 

IV 

J 



DM54L165A 

3-52 

5 

II 

12 

IV 

J 

16 

V 

DM74L165A 

3-52 

5 

II 

12 

IV 

J 

16 

V 


45ABC 10-23 18 

45ABC 10-23 18 


*Order Numbers: use Device No. suffixed with package letter, i.e. DM54L00F. 
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DATASHEETS 

PACKAGES 

WAVE- 

FORMS 

hhm 


Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

Fig- 

Pg- 

Fig. 

Pg- 

Type 

Fig. 

Pg. 

Type 

Fig. Pg. Type 

Fig. 

Pg. 

Fig. 

Pg. 

DM54L187A 

3-55 

5 

ii 

12 

IV 

J 

16 

V 

F 




18 

10-5 

DM74L187A 

3-55 

5 

II 

12 

IV 

J 

16 

V 

F 


53 


18 

10-5 

DM54L192 

3-58 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM74L192 

3-58 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM54L193 

3-58 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM74L193 

3-58 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM71 L22 

3-65 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM81 L22 

3-65 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM71 L23 

3-65 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM81 L23 

3-65 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM75L11 

3-69 

5 

ii 

9 

III 

D 

16 

V 

F 






DM85L11 

3-69 

5 

ii 

9 

III 

D 

16 

V 

F 






DM75L12 

3-72 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM85L12 

3-72 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM75L51 

3-75 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM85L51 

3-75 

5 

H 

12 

IV 

J 

16 

V 

F 






DM75L52 

3-80 

5 

II 

12 

IV 

J 

16 

V 

F 






DM85L52 

3-80 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM75L54 

3-80 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM85 L54 

3-80 

5 

II 

12 

IV 

J 

16 

V 

F 






DM76L13 

3-86 

5 

II 

12 

IV 

J 

16 

V 

F 


49 

10-26 

22 

10-7 

DM86L13 

3-86 

5 

II 

12 

IV 

J 

16 

V 

F 


49 

10-26 

22 

10-7 

DM76L24 

3-88 

5 

ii 

12 

IV 

J 





52 

10-28 

19 

10-5 

DM86L24 

3-88 

5 

ii 

12 

IV 

J 





52 

10-28 

19 

10-5 

DM76L70 

3-29 

3 

ii 

11 

IV 

J 

15 

IV 

F 






DM86L70 

3-29 

3 

ii 

11 

IV 

J 

15 

IV 

F 






DM76L75 

3-91 

5 

ii 

12 

IV 

J 

16 

V 

F 






DM86L75 

3-91 

5 

II 

12 

IV 

J 

16 

V 

F 






DM76L76 

3-91 

5 

H 

12 

IV 

J 

16 

V 

F 






DM86L76 

3-91 

5 

H 

12 

IV 

J 

16 

V 

F 






DM76L93 

3-45 

3 

Ii 

11 

IV 

J 

15 

IV 

F 






DM86 L93 

3-45 

3 

ii 

11 

IV 

J 

15 

IV 

F 






DM76L97 

3-93 

5 

ii 

12 

IV 

J 

16 

V 

F 


52 

10-28 

19 

10-5 

DM86L97 

3-93 

5 

II 

12 

IV 

J 

16 

V 

F 


52 

10-28 

19 

10-5 

DM76L99 

3-96 

5 

ii 

12 

IV 

J 

19 

V 

W 


45ABDE 10-23 

19 

10-5 

DM86L99 

3-96 

5 

II 

12 

IV 

J 





45ABDE 10-23 

19 

10-5 

DM78L12 

3-99 

3 

ii 

11 

IV 

J 

15 

IV 

F 






DM88L12 

3-99 

3 

II 

11 

IV 

J 

15 

IV 

F 






DM78L70 

3-29 






15 

V 

F 






DM88L70 

3-29 






15 

V 

F | 
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Series 54L/74L 


LOW POWER TRANSISTOR-TRANSISTOR LOGIC 


general description 

The Series 54L/74L family is designed for applica- 
tions requiring very low power dissipation. 
Typically a system can be built with a factor-of- 
ten power saving over the conventional TTL 
integrated circuits, such as Series 54/74. Gates 
typically draw 0.2 mA from a 5 volt supply thus 
dissipating 1 mW. Flip flops pull about 1.0 mA 
and therefore dissipate about 5 mW. Speed how- 
ever is not proportionately sacrificed. Flip flops 
can typically be clocked at 11 MHz. Gate delays 
are typically 25 ns. 

The Series is manufactured with TTL circuitry and 
employs low impedance Darlington outputs which 
maintain output voltage waveform integrity when 
capacitively loaded. The Darlington outputs also 
allow greater guaranteed logical "1" fan out (20) 
in case it is desirable to connect unused inputs to 
used inputs. 

National's Low Power Series is also guaranteed to 
drive two standard TTL unit loads from 0°C to 
70°C. 


features 

■ Low power dissipation— typically 1 mW/gate, 
5 mW/flip flop. 

■ Relatively high speed 

Typical gate propagation delay time of 25 ns. 
Typical flip flop toggle frequency at 11 MHz. 

Typical MSI shift register toggle frequency at 
12 to 14 MHz. 

■ High dc noise margin— typically 1 volt at 
T a = 25°C. 

■ Low impedance Darlington outputs provide low 
ac noise susceptibility. 


Fan Out 

10 Series 54 L loads in logical "0” state 
20 Series 54L loads in logical “1" state 
2 Series 74 loads (74L only) 

1 Series 54 load and 2 Series 54L loads 
1 Series 54H load. 

TTL and DTL compatible. 


Device types specified in the data sheet include: 

NAND, NOR GATES 

DM 54 L00/DM 74L00 (SN54L00/SN74L00) 

Quad 2-Input NAND Gate 

DM54L01/DM74L01 (SN54L01/SN74L01 ) 

Quad 2-Input NAND Gate, Open Collector 

DM54L02/DM74L02 (SN54L02/SN74L02) Quad 
2-Input NOR Gate 

DM54L03/DM74L03 (SN54L03/SN74L03) Quad 
2-Input NAND Gate, Open Collector 

DM54L04/DM74L04 (SN54L04/SN74L04) 

Hex Inverter 

DM54L1 0/DM74L10 (SN54L10/SN74L10) 

Triple 3-Input NAND Gate 

DM54L20/DM74L20 (SN54L20/SN74L20) 

Dual 4-Input NAND Gate 

DM54L30/DM74L30 (SN54L30/SN74L30) 
Eight-Input NAND Gate 

AND-OR-INVERT GATES 

DM54L51/DM74L51 (SN54L51/SN74L51 ) 

Dual 2-wide AND-OR-INVERT Gate 

DM54L54/DM74L54 (SN54L54/SN74L54) 

Four-wide 3-2-2-3-lnput AND-OR-INVERT 
Gate 

DM54L55/DM74L55 (SN54L55/SN74L55) 
Two-wide 4-Input AND-OR-INVERT Gate 


table of contents 


General Description 3-1 

Absolute Maximum Ratings 3-2 

Guaranteed Operating Conditions 3-2 
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AND-OR-INVERT Gates 3-7 

Flip Flops 3-10 

EXCLUSIVE-OR Gates 3-22 

Shift Registers 3-25 
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Low Power TTL, Series 54L/74 


general description (cont.) 

FLIP FLOPS 

DM54L71/DM74L71 (SN54L71/SN74L71 ) 

R-S Flip Flop 

These R-S flip-flops use master-slave construction 
so the slave is stable when the clock is held either 
high or low. Clock disable at data inputs results in 
hold times of 0 ns, and also clock-controlled data 
entry. 

DM54L72/DM74L72 (SN54L72/SN74L72) 

J-K Flip Flop 

These J-K flip-flops use master-slave construction 
so the slave is stable when the clock is held either 
high or low. Clock disable at data inputs results in 
hold times of 0 ns, and also clock-controlled data 
entry. 

DM54L73/DM74L73 (SN54L73/SN74L73) 

Dual J-K Flip Flop 

Operation is the same as the DM54L72/DM74L72 
except that only single J and K inputs are 
available. 

DM54L74/DM74L74 (SN54L74/SN74L74) 

Dual D Flip Flop 

These monolithic, low-power, dual, edge-triggered 
flip flops utilize TTL circuitry to perform D-type 
flip flop logic. Each flip flop has individual clear 
and preset inputs, and complementary Q and Q 
outputs. 

Information at D-input is transferred to the Q 
output on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to the 
transition time of the positive-going pulse. When 
the clock input is at either the high or low level, 
the D-input signal has no effect on the state of the 
output. 

absolute maximum ratings 

Power Supply Voltage 
Input Voltage 
Fan Out Logic "1" 

Logic "0" 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


DM54L78/DM74L78 (SN54L78/SN74L78) 

Dual J-K Flip Flop 

Operation is the same as the DM54L73/DM74L73 
except that common CLEAR and CLOCK inputs 
feed both flip flops. This frees two pins which are 
used for separate PRESET inputs. 

EXCLUSIVE-OR GATES 

DM54L86/DM74L86 (SN54L86/SN74L86) 

Quad EXCLUSIVE-OR Gate 

The DM54L86/DM74L86 (SN54L86/SN74L86) 
quad EXCLUSIVE-OR circuit performs as a half- 
adder: the output is a logical “1" only when the 
inputs are at different logical states. 

SHIFT REGISTERS 

DM54L95/DM74L95 (SN54L95/SN74L95) 
Four-bit Paral lel-in Parallel-out Shift Register 

Parallel or serial operation is selected by the 
MODE input, which also enables one of the two 
clock inputs. Parallel information must be 
clocked-in allowing shift-left operation by con- 
necting each output to the left-adjacent parallel 
input. 

DM76L70/DM86L70 Eight-Bit Serial-In Parallel- 
Out Shift Register 

The DM76L70/DM86L70 utilizes Series 54L/74L 
compatible TTL circuitry to provide an eight-bit 
serial-in parallel-out shift register. Other features 
include gated serial inputs for strobe capability 
and a clear input which, when taken to a logical 
"0", asynchronously sets all flip flops to the 
logical “0" state. 

Because the flip flops are R-S instead of J-K, input 
information may be changed immediately prior to 
the triggering edge of the clock waveform. Logical 
"1" levels on SA and SB enter logical "I's" into 
the shift register. Clocking occurs on the positive- 
going edge of the clock pulse. 


8.0V 

5.5V 

20 

10 

-65°C to 150°C 
300° C 


guaranteed operating conditions 

Power Supply Voltage 
DM54LXX, DM7XLXX 
DM74LXX, DM8XLXX 

Operating Temperature 

DM54LXX, DM7XLXX -55°C to 125°C 

DM74LXX, DM8XLXX 0°C to 70°C 


4.5V to 5.5V 
4.75V to 5.25V 
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Low Power TTL, Series 54L/74L 





dc electrical characteristics 


NAND, NOR GATES 


SYMBOL 

PARAMETER 

CONDITIONS 

TEST 

FIGURE 


TYP 

(NOTE 1) 

MAX 

UNITS 

V|N<1> 

Logical "1" Input Voltage 

V cc = MIN 

1 

2 

1 3 


V 

V IN<0> 

Logical "0" Input Voltage 
Logical "1" Output 

V cc = MIN 

2 


1 3 

0.7 

V 


Voltage (Except 

V cc = M'N, Iout = -200 pA, 

2 

2.4 

2.8 


v 

V OUT(1) 

DM54L01/DM74L01 , 
DM54L03/DM74L03) 

V IN = 0 7V, Other Inputs = 2V 







Output Current 

V (N = 0 3V, V cc = MIN, 

6A 



50 

juA 


DM54L01/DM74L03 

Vout = 5.5V 



•OUTO) 

DM54L0 1 /DM54L03 

V IN = 0 6V, V cc = MIN, 
Vqut = 5 5V 

6A 



200 

pA 


DM74L01/DM74L03 

V|n = 0 7V, V cc = MIN, 
Vqut = 5.5V 

6A 



200 

pA 

VoUT(O) 

Logical "0" Output Voltage 

V cc = MIN. Iqut = 2 mA, 
V, N (All Inputs) = 2 V 

1 


0 15 

0.3 

V 


Logical "0" Output Voltage 

V cc = MIN, Iqut =3-6 mA, 




0.4 


V OUT(0) 

(Series 74L Only) 

V IN (All Inputs) = 2 V 

1 




*IN(1) 

Logical "1" Input Current 

V cc - MAX, V in = 2.4V, 
Other Inputs = 0V 

4 


<1 

10 

pA 



V cc = MAX, V tN = 5.5V 

4 



100 

pA 

1 1 M (0) 

Logical "0" Input Current 

V cc = MAX, V IN = 0 3V, 
Other Inputs = 4 5V 

3 


-120 

-180 

juA 


Logical "1" Output 







los 

Short-Circuit Current 
(Except 

DM54L01/DM74L01, 

DM54L03/DM74L03) 

V cc = MAX,V 1N = 0V, 
V OUT =0V 

5 

-3 

-8 

-15 

mA 


Logical "1" State 

V cc = MAX, 






•ccm 

Power Supply Current 

V IN (All Inputs) = 0V, 

6 


120 

200 



(Per Gate) (Except 
DM54L02/DM74L02) 
(Note 2) 

•out = 0 







Logical "0" State 

V cc = MAX, 






•cc( 0 ) 

Power Supply Current 

V 1N (All Inputs) = 5V, 

6 


330 

510 

ma 


(Per Gate) (Except 
DM54L02/DM74L02) 
(Note 3) 

•out = 0 




l 



Notel: All typicals at Ta = 25°C. 

Note 2: For the DM54L02/DM74L02, l ccm = 400juA Max. 
Note 3: For the DM54L02/DM74L02, \qq { q) = 600mA Max. 


ac electrical characteristics 


SYMBOL 

PARAMETER 

CONDITIONS 

TEST 

FIGURE 

MIN 

TYP 

MAX 

UNITS 


Propagation Delay to a 



. ■ 




t pc jo 

Logical "0" (Except 
DM54L01/DM74L01 

V cc = 5V,C l = 50pF, 
T a = 25° C 

7 

■ 

30 

60 

ns 


DM54L03/DM74L03) 

DM54L30/DM74L30 



■ 

60 

100 

ns 

- 

Propagation Delay to a 
Logical "1" (Except 
DM54L01/DM74L01 
DM54L03/DM74L03) 

V cc = 5V, C u = 50 pF, 
T A = 25° C 

7 

1 

25 

60 

ns 


Propagation Delay to a 







tpdO 

Logical "0” 

DM54L01 /DM74L01 
DM54L03/DM74L03 
Propagation Delay to a 

V cc = 5V, R l = 4k, 

C L = 15 pF, T a = 25° C 

(7) 

1 

25 

60 

ns 

l pd1 

Logical "1" 
DM54L01 /DM74L01 
DM54L03/DM74L03 

V cc = 5V, R l = 4k, 

C L = 15 pF, T a = 25° C 

(7) 

■ 

40 

90 

ns 
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Power TTL, Series 54L/74L 


NAND, NOR GATES 


DM54L03/DM74L03 open collector application data 


The DM54L03/DM74L03 is an open-collector LP 
TTL gate, that when supplied with a proper load 
resistor R L , can be paralleled with other similar 
LP TTL gates to perform the wire-AND function, 
and simultaneously, will drive from one to six 
loads When only one gate is wire-AND connected, 
this gate can be used to drive eight LP TTL gates. 
To meet these conditions, an appropriate load resis- 
tor value must be determined for the desired circuit 
configuration. A maximum resistor value must be 
determined so that sufficient load currents (to LP 
TTL Gate Loads) and Off Currents (To wire-AND 
connections) will be available during a logical "1" 
level at output. Also, a minimum resistor value 
must be determined which will ensure that currents 
from the loads will rrot cause the output voltage to 
rise above the logical "0” level. 


Where; 

V RL = Voltage Drop (volts) 
l RL = Current (amps) 

The following equations will be useful in determin- 
ing the value of R L (Max) and R L (Min): 


R l (Max) = 


Vcc-Voutd) 

N * l 0 ut(1) + M * l, n (1) 


R l (Min) = 


Vcc - VoutIO) 
l out (0) -M l, n (0) 


To meet both conditions (logical ”0" and logical 
"l"), the value of R L is determined by: 


N = number of gates wire-AND connected 
M = number of LP TTL loads 


DM54L03/DM74L03 open collector application data 


The maximum loads connected (M) under any 
wire-OR configuration (N) is shown respectively by 
the intersection of the R L (Min) and R L (Max) 


curves. For instance, for N = 2 and M = 5 the maxi- 
mum loads connected is six. 


V cc = 5 0V I in)O | = 180 mA l S iNK=2mA 

Vout<ii=24V Iinii) ~ IOajA 










dc test circuits (cont.) NAND, NOR GATES 



Note Each input is tested Note Each gate is tested Notes 1 Logical "0" and Logical "1" 

separately. separately. conditions are tested Figure 6a. 

2 All gates are tested simultaneously 


Figure 4 Figure 5 Figure 6 

ac test circuits and waveforms 


A +5V B +5V 



DM54L00/DM74L00, DM54L04/DM74L04 DM54L01/DM74L01 

DM54L10/DM74L10, DM54L20/DM74L20 DM54L03/DM74L03 

DM54L30/DM74L30 


A B V cc 



Note Cl includes probe and jig capacitance. 
Figure 7 


AND-OR-IIMVERT GATES dm54L51/dm74L51, DM54L54/ 

DM74L54, DM54L55/DM74L55 



OM54L51/DM74L51 , DM54L54/DM74L54. DM54L55/DM74L55 


(DM54L55/DM74L55 Shown) 




Low Power^TTL, Series 54L/74L 




AND-OR-INVERT GATES 


dual-in-line package connection diagrams 



|. 


DM54L51/DM74L51 


DM54L54/DM74L54 


DM54L55/DM74L55 


dc electrical characteristics 



Logical "1" Input Voltage 
Logical "0" Input Voltage 


Logical "0" Output Voltage 
(Series 74L Onlv) 


Logical ”0" Input Currei 
Logical "1" Output 
Short Circuit Current 
Logical "1" State 
Power Supply Current 
(Per Gate) 

Logical "0“ State 
Power Supply Current 
(Per Gate) 


V cc = MIN, l OUT = -200 pA, V IN = 0 7V 
(Each Input Tested Separately) 

V cc = MIN,I out = 2 mA, 

V| N (All Inputs On One Section) ■ 2 OV, 
Other Inputs = OV 


V cc * MAX. V, n = 2 4V, Other Inputs = OV 
V C c = MAX, V| N » S 5V, Other Inputs = OV 
V cc = MAX, V,m = 0 3V. Other Inputs = 4 5V 
V cc = MAX, V IN (All Inputs) = OV, 

V 0UT = OV 

V cc = MAX, DM54L51 /OM74L51 

V IN (All Inputs) - OV, DM54L54/DM74L54 
■out = 0 DM54L55/DM74L55 

V cc ■ MAX, DM54L51/OM74L51 

V, N (All Inputs) = 5V, DM54L54/DM74L54 
l OUT = 0 DM54L55/OM74L55 


Note 1: Each input "AND" section tested separately. 

Note 2: All typicals at = 25°C. 

ac electrical characteristics 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS DM54L71/DM74L71 , DM54L72/DM74L72, DM54L73/ 
DM74L73, DM54L74/DM74L74, DM54L78/DM74L78 

schematic diagrams 



Note- Dotted connections refer to 
DM54L72/DM74L72 only. 

DM54L71/DM74L71, DM54L72/DM74L72 



DM54L78/DM74L78 only 

DM54L73/DM74L73, DM54L78/DM74L78 


3-10 



schematic diagrams (cont.) 


FLIP FLOPS 
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Low Power TTL, Series 54L/74L 
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FLIP FLOPS 

dc 

electrical characteristics 
















TEST FIGURE 



TYP 
(Note 1) 



SYMBOL 

PARAMETER 

CONDITIONS 

DM54L71/ 

DM54L72/ 

DM54L73/ 

DM54L74/ 

DM54L78/ 

MIN 

MAX 

UNITS 





DM74L71 

DM74L72 

DM74L73 

DM74L74 

DM74L78 




V|N<1) 

Logical "1" 
Input Voltage 

V cc = MIN 


15, 16 

20,21 

25, 26 

31,32 

25, 26 

2 

1 3 


V 

ViNIO) 

Logical "0" 
Input Voltage 

V cc =MIN 


15, 16 

20,21 

25, 26 

31,32 

25, 26 


1 3 

07 

V 

V|N<0)CP 

Logical "0" Input 
Voltage at Clock 

V cc = MIN 


15, 16 

20,21 

25, 26 

31,32 

25, 26 


1 2 

06 

V 

V OUT<1) 

Logical "1" 
Output Voltage 

V cc = MIN,I 0 ut = -200 /iA 

15 

20 

25 

31 

25 

24 

28 


V 

V OUT(0) 

Logical "0" 
Output Voltage 

V cc = MIN,l 0 UT = 2mA 


16 

21 

26 

32 

26 


0 15 

03 

V 

V OUT(0) 

Logical "0" 
Output Voltage 
(Series 74L Only) 

V cc - MIN, Iout ”36 mA 
V, N (All Inputs) = 2V 

16 

21 

26 

32 

26 



04 

V 

•|N<1)RSJKD 

Logical "1" Input 
Current at R,S,J,K, 
or Data 

V CC = MAX,V IN = 2 4V 
V cc = MAX, V, N = 5 5V 


18 

18 

23 

23 

28 

28 

34 

34 

28 

28 


<1 

10 

100 

pA 

(iA 

l|N(1)P 

Logical "1 " Input 

V CC = MAX,V IN = 2 4V 


18 

23 

_ 

34 

28 


<2 

20 

1iA 

Current at Preset 

V cc = MAX, V in = 5 5V 


18 

23 

- 

- 

- 



200 

juA 

hN(1)C 

Logical "1" Input 
Current at Clear 

V cc = MAX, V in = 2 4V 

DM54L71/DM74L71 

DM54L72/DM74L72 

DM54L73/DM74L73 

18 

23 

28 

- 

- 


<2 

20 

MA 




DM54L74/DM74L74 

- 

- 

- 

34 

- 


<3 

30 

ma 




DM54L78/DM74L78 

- 

- 

- 

- 

28 


<4 

40 

(iA 




DM54L71/DM74L71 












V cc = MAX, V| N = 5 5V 

DM54L72/DM74L72 

DM54L73/DM74L73 

18 

23 

28 


~ 



200 

(iA 




DM54L74/DM74L74 

- 

- 

- 

34 

- 



300 

(iA 




DM54L78/DM74L78 

- 

- 

- 

- 

28 



400 

liA 

•lN(1)CP 

Logical "1" Input 
Current at Clock 

V cc = MAX, V| N = 2 4V 

DM54L71/DM74L71 

DM54L72/DM74L72 

DM54L73/DM74L73 

18 

23 

28 

- 

- 

0 

-50 

-200 

(iA 




DM54L74/DM74L74 

- 

- 

- 

34 

- 


<2 

20 

AA 




DM54L78/DM74L78 

- 

- 

- 

- 

28 

0 

-100 

-400 

(iA 




DM54L71/DM74L71 












V cc = MAX, V, n = 5 5V 

DM54L72/DM74L72 

DM54L73/DM74L73 

DM54L74/DM74L74 

18 

23 

28 

34 

- 



200 

M 




DM54L78/DM74L78 

- 

- 

- 

- 

28 



400 

(iA 


Logical "0" Input 












■lN(0)RSJKD 

Current at R,S,J,K 
or Data 

V cc = MAX,V| N = 0 3V 


17 

22 

28 

33 

27 


-120 

-180 

(iA 

!|N(0)P 

Logical "0" Input 
Current at Preset 

V cc = MAX, V, n = 0 3V 

DM54L71/DM74L71 

DM54L72/DM74L72 

DM54L78/DM74L78 

17 

22 

- 

- 

27 


-240 

-360 

ma 




DM54L74/DM74L74 

- 

- 

- 

33 

- 


-120 

-180 

M 




DM54L71/DM74L71 










■iNfOIC 

Logical "0" Input 
Current at Clear 

V cc = MAX,V in = 0 3V 

DM54L72/DM74L72 

DM54L73/DM74L73 

DM54L74/DM74L74 

17 

22 

27 

33 

- 


-240 

-360 

M 




DM54L78/DM74L78 

- 

- 

- 

- 

27 


-480 

-720 

(iA 

*IN(0)CP 

Logical "0" Input 
Current at Clock 

V CC = MAX, V IN = 0 3V 

L71, 72, 73, 74 
L78 


- 

- 

- 

- 



-360 

-720 

(iA 

MA 

•os 

Short-Circuit 
Output Current 

V cc = MAX 


19 

24 

29 

35 

30 

-3 

-9 

-15 

mA 

Icc 

Power Supply 
Current (per F/F) 

V cc = MAX, V| N CLOCK 

OV 

18 

23 

28 

34 

28 



1 44 

mA 

Note 1 : All typicals at T/\ = 25°C, Vcc ~ 

5V 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS 

switching characteristics 




1 


| TEST FIGURE 1 

Hi 

HUH 



SYMBOL 

PARAMETER 

| CONDITIONS j 

DM54L71/ 

DM54L72/ 

DM54L73/ 

DM54L74/ 

DM54L78/ 


(Note 1) 

MAX 

UNITS 





DM74L71 

DM74L72 

DM74L73 

DM74L74 

DM74L78 

m 



Fclock 

Maximum Clock 
Frequency 

Propagation Delay 

C L = 50pF,R L = 4Kfi, 
V cc = 5V All F/F 

DM54L71/DM74L71 

DM54L72/DM74L72 

36 

36 

36 

36 

38 

36 

6 

11 


MHz 

tpdO CLOCK 

to a Logical 0 
From Clock 


DM54L73/DM74L73 

DM54L78/DM74L78 

36 

36 


36 

10 

60 

150 

ns 




DM54L74/DM74L74 

- 

- 

- 

38 

- 

25 

75 

120 

ns 


Propagation Delay 


DM54L71/DM74L71 












DM54L72/DM74L72 

36 









tpdl CLOCK 

to a Logical 1 
From Clock 

Vcc = 5V 

DM54L73/DM74L73 

DM54L78/DM74L78 

36 

36 


36 

10 

30 

75 

ns 




DM54L74/DM74L74 

- 

- 

- 

38 

- 

15 

40 

90 

ns 


Propagation Delay 


DM54L71/DM74L71 

DM54L72/DM74L72 

37 

37 

37 







tpdl CLEAR .PRESET 

to a Logical 1 


DM54L73/DM74L73 

- 

37 


30 

75 

ns 


From Clear 


DM54L78/DM74L78 













DM54L74/DM74L74 

- 

- 

- 

37 

- 


25 

60 

ns 



C L = 50pF,R L =4Kfi, 

DM54L71/DM74L71 











Propagation Delay 

DM54L72/DM74L72 










IpdO CLEAR, PRESET 

to a Logical 0 

V cc = 5V 

DM54L73/DM74L73 

37 

37 

37 

- 

37 


70 

150 

ns 


From Preset 

Vin clock = 2 4 or OV 

DM54L78/DM74L78 













DM54L74/DM74L74 

- 

- 

- 

37 

- 


60 

120 

ns 




DM54L71/DM74L71 











Minimum Clock 

C L = 50pF, R L =4KO, 

DM54L72/DM74L72 



36 



100 



ns 

tpW 

Pulse Width 

V CC = 5V 

DM54L73/DM74L73 

DM54L78/DM74L78 

36 

36 


36 









DM54L74/DM74L74 

- 

- 

- 

38 

- 

75 

40 


ns 


Minimum Clear 


DM54L71/DM74L71 










IpW CLEAR PRESET 

or Preset Pulse 
Width 

C u = 50pF,R L =4Kfi, 
V cc = 5V 

DM54 L72/DM74L72 
DM54L73/DM74L73 
DM54L78/DM74L78 

37 

37 

37 


37 

100 

60 


ns 




DM54L74/DM74L74 

- 

- 

- 

37 

- 

75 

40 


ns 

tSETUP 

Data Setup Time 

C L = 50pF, R L = 4Kft, 
V cc = 5V 

DM54L71/DM74L71 

DM54L72/DM74L72 

36 

“ 



~ 

100 



ns 




DM54L73/DM74L73 

- 

36 

36 

- 

36 


ns 




DM54L78/DM74L78 













DM54L74/DM74L74 

- 

- 

- 

38 

- 

30 

15 


ns 




DM54L71/DM74L71 










*HOLO 

Data Hold Time 

C L = 50pF,R L =4Kfi, 
V cc = 5V 

DM54L72/DM74L72 

DM54L73/DM74L73 

DM54L78/DM74L78 

36 

36 

36 

- 

36 

0 



ns 



Logical "1" 

DM54L74/DM74L74 

- 

- 

- 

38 

- 


10 

15 

ns 



Logical "0" 

DM54L74/DM74L74 



- 

38 

- 


5 

10 

ns 


Note 1: Switching parameter limits, switching parameter typicals, and electrical parameter typicals are given for Vqq = 5V 
at Ta = 25°C only. 


dc test circuits 


Vcc 



TEST TABLE 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

S 

R 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

-TL 

L 

L 

Qo 

Qo 

H 

H 

J~L 

H 

L 

H 

L 

H 

H 

JT 

L 

H 

L 

H 

H 

H 

-TL 

H 

H 

INDETERMINATE 


Positive logic: R = R-| • R 2 * R 3 
S = Si * S 2 • S 3 


Figure 15 


Note: H = high level (steady state), L = low level (steady state), X = irrelevant. 

-TL = high level pulse; data inputs should be held constant while clock is high; data is transferred to output on the 
falling edge of the pulse. 

t = transition from low to high level, 4 - = transition from high to low level. 

Qq = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive 
(high) level. 
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dc test circuits (cont.) 


FLIP FLOPS 



TEST TABLE ** 


INPUTS j 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

S 

R 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

JL 

L 

L 

Qo 

Qo 

H 

H 

-TL 

H 

L 

H 

L 

H 

H 

_TL 

L 

H 

L 

H 

H 

H 

-TL 

H 

H 

INDETERMINATE 


Positive logic: R = R-| • R 2 * R 3 
S = Si • S 2 • S 3 


Figure 16 



TEST TABLE 


Apply V, n 
(Test l, n(0 )) 

Apply 4.5 V 

Clock 

Preset, Rl , R2, R3, SI , S2, and S3 

Clock 

Clear, Rl, R2, R3. SI, S2, and S3 

Preset 

Rl, R2, R3, SI , S2, and S3 

Clear 

Rl. R2, R3, SI , S2, and S3 

Rl 

Preset, Clock, R2, and R3 

R2 

Preset, Clock, Rl, and R3 

R3 

Preset, Clock, Rl, and R2 

SI 

Clear, Clock, S2, and S3 

S2 

Clear, Clock, SI , and S3 

S3 

Clear, Clock, SI , and S2 



Figure 17 


linll) I 



U 



PRESET 





Sd 



-J 



— 

Ji 



Note' Each output is tested separately 


TEST TABLE 


Apply V, n 
(Test l in(1) ) 

Ground 

Clock 

Preset, Clear, Rl. R2, R3, SI, S2, and S3 

Preset 

Clock, Rl, R2, and R3 

Clear 

Clock, S1.S2, and S3 

Rl 

Clock, Preset, R2, and R3 

R2 

Clock, Preset, Rl, and R3 

R3 

Clock, Preset, Rl, and R2 

SI 

Clock, Clear, S2, and S3 

S2 

Clock, Clear, SI , and S3 

S3 

Clock, Clear, SI, and S2 


Figure 18 


**See page 3-14 for notes. 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS 

dc test circuits (cont.) 



Figure 19 



TEST TABLE** 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

j 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 


H 

L 

X 

X 

X 

L 


L 

L 

X 

X 

X 

H* 


H 

H 

JL 

L 

L 

Q o 

E9 

H 

H 

JL 

H 

L 

H 

■i 

H 

H 

n 

L 

H 

L 

H 

H 

H 

jl 

H 

H 

TOGGLE 


Positive logic: J = J-| • J2 * J3; K-j • K2 * K3 


Figure 20 



**See page 3-14 for notes. 


TEST TABLE** 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 


H 

L 

X 

X 

X 

L 


L 

L 

X 

X 

X 

H* 


H 

H 

JL 

L 

L 

Qo 


H 

H 

JL 

H 

L 

H 


H 

H 

JL 

L 

H 

L 


H 

H 

JL 

H 

H 

TOGGLE 


Positive logic: J = J-| • J2 * J3; K-) * K2 * K3 


21 
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dc test circuits (cont.) 


FLIP FLOPS 



V CC 



OPEN 


TEST TABLE 


Apply V, n 
(Test l| n (i)) 

Ground 

Clock 

Preset, Clear, J1 , J2, J3, K1 , K2, and K3 

Preset 

Clock, K1, K2, and K3 

Clear 

Clock, J1,J2, and J3 

J1 

Clock, Clear, J2, and J3 

J2 

Clock, Clear, J1 , and J3 

J3 

Clock, Clear, J1, and J2 

K1 

Clock, Preset, K2, and K3 

K2 

Clock, Preset, K1, and K3 

K3 

Clock, Preset, K1 , and K2 


Figure 22 





5 j 

il_ 

PRESET 
J Q 



« 1 




K3 ) 




tV 



Note Each output is tested separately. 


OPEN 


TEST TABLE 


Apply V, n 
(Test l in(0) ) 

Apply Momentary 
GND, then 4.5V 

Apply 4.5V 

Clock 

Preset 

J1, J2,J3, K1, K2, and K3 

Clock 

Clear 

J1 , J2, J3, K1 , K2, and K3 

Preset 

None 

J1,J2,J3, K1.K2, and K3 

Clear 

None 

J1, J2, J3, K1, K2, and K3 

J1 

Clear 

Clock, J2, and J3 

J2 

Clear 

Clock, J1, and J3 

J3 

Clear 

Clock, J1, and J2 

K1 

Preset 

Clock, K2, and K3 

K2 

Preset 

Clock, K1, and K3 

K3 

Preset 

Clock, K1, and K2 



Figure 23 



Figure 24 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS 

dc test circuits (cont.) 



Notes- 1. Each flip flop is tested separately 
2 Each output is tested separately. 

3. Preset is applicable for DM54L78/DM74L78 circuits only 


TEST TABLE ** 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

n. 

L 

L 

Qo 

Qo 

H 

TL 

H 

L 

H 

L 

H 

JTL 

L 

H 

L 

H 

H 

.TL 

H 

H 

TOGGLE 


'73, 'H73, L73 
TEST TABLE ** 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

JT- 

L 

L 

Qo 

Qo 

H 

H 

J~L 

H 

L 

H 

L 

H 

H 

J~L 

L 

H 

L 

H 

H 

H 

J~L 

H 

H 

TOGGLE 


Figure 25 


TEST TABLE ** 



Notes. 1 Each flip flop is tested separately. 

2 Each output is tested separately. 

3. Preset is applicable for DM54L78/DM74L78 circuits only 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

.TL 

L 

L 

Qo 

Qo 

H 

_n_ 

H 

L 

H 

L 

H 

JT. 

L 

H 

L 

H 

H 

.TL 

H 

H 

TOGGLE 


'73, 'H73, 'L73 
TEST TABLE ** 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

JT. 

L 

L 

Qo 

Qo 

H 

H 

TL 

H 

L 

H 

L 

H 

H 

TL 

L 

H 

L 

H 

H 

H 

JT. 

H 

H 

TOGGLE 


Figure 26 


**See page 3-14 for notes. 
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dc test circuits (cont.) 


FLIP FLOPS 




Apply V, n 
(Test l m (o)l 

Apply Momentary 
GND 

Apply 4.5 V 

Clock 

Clear (See Note 2) 

Jand K 

Clear 

None 

Clock and J 

Preset 

None (See Note 5) 

Clock and K 

J 

Q (See Note 3) 

Clock and Clear 

K 

Q (See Note 3) 

Clock and Clear 


Notes 1. Each flip flop is tested separately. 

2. Apply momentary ground, then 4.5V 

3. After application of momentary ground, Q and Q are left floating 

4. Preset is applicable for DM54L78/DM74L78 circuits only 



Apply V,n 
(Test l, n(1) ) 

Ground 

Apply Momentary 
GND, then 4 5V 

Clock 

Clear, J, and K 

None 

Clear 

Clock and J 

None 

Preset (See Note 1 ) 

Clock and K 

None 

J (See Note 1) 

Clock and Clear 

Preset 

K (See Note 3) 

Clock and Preset 

Clear 


Notes 1 Preset is applicable for DM54L78/OM74L78 circuits only 

2. Iqc is measured (simultaneously for both flip flops! for the following conditions 

a. J = K = Clock = Clear = Gnd for DM54L78/DM74L78, Preset = 4 5V 

b. For DM54L73/DM74L73. J = Clear = 4 5V, K = Gnd, and apply 
momentary 4.5V, then Gnd, to Clock. 

For DM54L78/DM74L78 J = K = Clock = Preset = Gnd and Clear = 4.5V 

ice t° tal 

Average per flip flop = 

3. Each flip flop is tested separately for l m (l) 

Figure 28 



Notes. 1 Each flip flop is tested separately 

2. Test circuit shows setup for Jesting Q When testing Q, 
open all inputs and ground Q. 



Note Each flip flop is tested separately 



Notes: 1. Each flip flop is tested separately. 
2. Each output is tested separately 


TEST TABLE ** 


INPUTS 

OUTPUTS 

PRESET CLEAR CLOCK D 

0 

01 

L H X X 

H L 

H L X X 

L H 

L L X X 

H* H* 

H H t H 

H L 

H H t L 

L H 

H H L X 

Qq Qo 


*See page 3-14 for notes. 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS 

dc test circuits (cont.) 



Notes 1. Each flip flop is tested separately 
2 Each output is tested separately 


TEST TABLE ** 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


Figure 32 



Notes 1 Each flip flop is tested separately 
2. Each input is tested separately 


TEST TABLE 


APPLY V, 
(TEST l| L ) 

APPLY 4.5V 

APPLY GND 

Clock 

Clear 

Preset and D 

Preset 

None 

Clear, Clock, and D 

Clear 

Clock and D 

Preset 

D 

Clear and Clock 

Preset 


Figure 33 



Notes 1 Each flip flop is tested separately 
2 Each input is tested separately 
3. GND is momentarily applied to clock, then 4 5V 
4 Ice IS measured with D, clock, and preset at GND, then with D, 
clock and clear at GND 


TEST TABLE 


APPLY V, 
(TESTI m ) 

APPLY 4.5V 

APPLY GND 

Clock 

Clear and D 

Preset 

Clock 

Preset and D 

Clear 

Preset 

Clear and D 

Clock 

(See Note 3) 

Clear 

Preset 

Clock and D 

Clear 

Preset 

D and Clock 
(See Note 3) 

D 

Preset and clock 

Clear 


Figure 34 


**See page 3-14 for notes. 


« S V v,„ = «v 



Figure 35 
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ac test circuits and waveforms 


FLIP FLOPS 


1N916 1N916 1N916 7 1N91E 



1N916 1N916 1N9I6 1N916 




Notes 1 Clock input characteristics t-| = tg = 15 ns, t p > 200 ns, and PRR = 500 k 
When testing f c | oc k- use 50% duty cycle 

2. Cl includes probe and jig capacitance 

3 DM54L73/DM74L73 and DM54L78/DM74L78, J = K = 2 4V 

4 Load is applied to both outputs 



F T 

(See' 
I Note 4) 


j ^*p»30pf 

J- (See 

- Note 4) I 


Notes 1. Clear or preset inputs dominate regardless of the state of clock or logic inputs. 

2. Clear or preset input pulse characteristics t p ( c | ear ) = lp( pr eset) >100 ns, 
and PRR =500 kHz. 

3. See applicable circuit type for actual synchronous and asynchronous input configurat 

4. Cl includes probe and jig capacitance 

5. Load is applied to both outputs. 
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Low Power TTL, Series 54L/74L 


FLIP FLOPS 

ac test circuits and waveforms (cont.) 



T A 

v T 

125°C 

0.9V 

70°C 

1.1V 

25°C 

1.3V 

0°C 

1 4V 

-55°C 

1 6V 



3. C|_ includes probe and jig capacitance 


Figure 38 

EXCLUSIVE-OR GATES (DM54L86/DM74L86) 

schematic diagram 
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dual-in-line package 
connection diagram 


DM54L86/DM74L86 EXCLUSIVE-OR GATES 

flat package connection 
diagram 



48 4A GND 3B 3A 3Y 



DM54L86/DM74L86 


DM54L86/DM74L86 


dc electrical characteristics 


SYMBOL 

PARAMETER 

TEST 

FIGURE 

CONDITIONS (Note 1) 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

V IN(1) 

Input Voltage Required 
to Ensure Logical "1" at 
Any Input Terminal 

39 

V cc = MIN 

2 

1.3 


V 

V IN(0) 

Input Voltage Required 
to Ensure Logical "0" at 
Any Input Terminal 

39 

V cc = MIN 


1.3 

0.7 

V 

V OUT(1) 

Logical "1" Output Voltage 

39 

V cc =MIN,V 1n(1) =2V, 

V(N<o) = 0.7V, Iload = -200 fjA 

2.4 

2.8 


V 

V OUT(0> 

Logical ”0" Output Voltage 

40 

V cc =MIN ( V in(1) =2V, 
Vin<0) = 0.7V, 1 OUT = 2mA 


0.15 

0.3 

V 

V OUT(0) 

Logical "0” Output Voltage 
(Series 74L Only) 

1 

V cc = MIN, l slNK =3.6mA 
V IN (All Inputs) = 2V 


0.2 

0.4 

V 

•lN(1) 

Logical "1” Level Input 
Current (Each Input) 

41 

V cc = MAX, V IN = 2.4V 
V cc = MAX, V, N = 5.5V 


<2 

20 

200 

ma 

AiA 

•|N(0) 

Logical "0” Level Input 
Current (Each Input) 

42 

V cc = MAX, V IN = 0.3V 


-0.22 

-0.36 

mA 

•os 

Short Circuit Output 
Current 

43 

V CC = MAX, V, N(1) = 4.5V, 
V|N(0) = 0 

-3 

-9 

-15 

mA 

•cc< 0 ) 

Supply Current (Per Gate) 

44 

V cc = MAX 



1.67 

mA 

•ccd) 

Supply Current (Per Gate) 

43 

V cc =MAX, V 1N(1) = 4.5V, 

V lN(0) = 0 



1.10 

mA 


Notel: For conditions shown as MIN or MAX, use the appropriate value specified under recom- 
mended operating conditions for the applicable circuit type. 


3-23 


Low Power TTL, Series 54L/74L 




Low Power TTL, Series 54L/74L 


EXCLUSIVE-OR GATES 
switching characteristics 


SYMBOL 

PARAMETER 

TEST 

FIGURE 

CONDITIONS 

MIN 



UNITS 

tpdO 

Propagation Delay Time to 
Logical "0" Level (Other 
Input Low) 

45 

C L = 50 pF, R l =4 kO 


21 

60 

ns 

tpdl 

Propagation Delay Time to 
Logical "1" Level (Other 
Input Low) 

45 

C L = 50 pF, R L = 4 k£2 


37 

60 

ns 

l pdO 

Propagation Delay Time to 
Logical “O'" Level (Other 
Input High) 

45 

C L = 50 pF, R l = 4 k£2 


35 

60 

ns 

tpd 1 

Propagation Delay Time to 
Logical "1" Level (Other 
Input High) 

45 

C L = 50 pF, R L =4 k£2 


25 

60 

ns 


Note 1: Switching parameter limits, switching parameter typicals, and electrical parameter typicals are given for Vqc = 5V 
at Ta = 25°C only. 


dc test circuits 



Note Each input is tested separately 


Figure 39 


V C c 



Note* Logical "0" and logical "1" input 
conditions are tested 

Figure 40 


Note Each input is tested separately. 

Figure 41 




Note Each input is tested separately 


Figure 42 


Notes 



1 Each gate is tested separately 

2 When testing lcc(1|' the output is open 


Figure 43 



Note Logical "0" and logical "1" input 
conditions are tested. 

Figure 44 


ac test circuits and waveforms 




T A 

v T 

125°C 

0.9V 

70°C 

1.1V 

25°C 

1 3V 

0°C 

1 4V 

-55°C 

1 6V 
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Low Power TTL, Series 54L/74L 


SHIFT REGISTERS 

electrical characteristics <dm54L95/dm74L95) 


Logical Input Voltage 
Logical "0” Input Voltage 
Logical "1 " Output Voltage 
Logical "0" Output Voltage 
Logical "0” Output Voltage 

Logical "0" Input Current 
(Except Mode) 

Logical "0” Input Current 
(Mode Only) 

Logical "1” Input Current 
(Except Mode) 

Logical "1” Input Current 
(Mode Only) 

Short-Circuit Output Current 
Supply Current 


CONDITIONS 


V cc = MIN 46,48 

V cc = MIN 47,49 

V C c = MIN Iqut = -200 mA 46, 48 
V cc = MIN l 0 uT =+ 2mA 47,49 

Vcc = MIN (out = 3.6 m A 47, 49 

V cc = MAX V, N = 0.3V 50 


V cc = MAX V, n = 0.3V 

w _ MAV V )N = 2.4V 
V C c MAX = 5 5V 


V cc = MAX 


Vin = 2.4V 
Vin = 5.5V 


V cc = MAX Vqut = 0V 
V cc = MAX 


switching characteristics (DM54L95/DM74L95) (Note d 


PARAMETER 

CONDITIONS 

TEST 

FIGURE 

MIN 

TYP 

Maximum Shift Frequency 

V cc = 5.0V 
C L = 50 pF 

54 

6.0 

14 

Clock Pulse Width 

V cc = 5.0V 
C L = 50 pF 

54 

90 

44 

Propagation Delay to a 

V cc = 5.0V 

54 

15 

42 

Logical "1 '' A, B. C, or D 

C L = 50 pF 

Propagation Delay to a 

V cc = 5.0V 

54 

15 

48 

Logical "0" A, B, C, or D 

C L = 50 pF 

Mode Control Logical “0" Setup 

V cc = 5.0V 

55 

120 

55 

Time With Respect to CPI 

C L = 50 pF 

Mode Control Logical “1" Setup 

V cc = 5.0V 

56 

100 

45 

Time With Respect to CP2 

C L = 50 pF 

Mode Control Logical "0” Setup 
Time With Respect to CP2 


56 

0 

-43 

Mode Control Logical "1” Setup 
Time With Respect to CPI 

r50pF ~ 

55 

0 

-50 

Logical "1 " Setup Time at 

V cc = 5.0V 

54 

50 

20 

Serial, A, B, C, or D Inputs 

C L = 50 pF 

Logical "0” Setup Time at 

V cc = 5.0V 

54 

50 

13 

Serial, A, B, C, or D Inputs 

C L = 50 pF 

Logical "1 '' Hold Time at 
Serial, A, B, C, or D Inputs 

Vrr = 5.0V 
Cc=50 P F “ 

54 

0 

-14 

Logical "0” Hold Time at 
Serial, A, B, C, or D Inputs 

Vrr = 5.0V 
c“ 60pF 

54 

0 

-20 


Note 1: Switching parameter limits, switching parameter typicals, and electrical parameter typicals are given for Vcc = 5V at 
Ta = 25° C only. 

Note 2: Negative hold time values indicate that data can be released prior to the time the clock reaches its 1.3V level. 
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SHIFT REGISTERS 


dC test Circuits (DM54L9S/DM74L95) 


Vcc 



Vcc 




Note. Each output is tested separately. Note: Each output is tested separately. 


Figure 46 


Figure 47 


Vcc 




Vcc 



Figure 48 


Figure 49 




Note Each input is tested separately. 


TEST TABLE 


TEST 

APPLY 4.5V 

APPLY GND 

MODE CONTROL 

CLOCK 2 

NONE 

SERIAL INPUT 

NONE 

MODE CONTROL 

A INPUT 

MODE CONTROL 

NONE 

B INPUT 

MODE CONTROL 

NONE 

C INPUT 

MODE CONTROL 

NONE 

D INPUT 

MODE CONTROL 

NONE 

CLOCK 1 

NONE 

MODE CONTROL 

CLOCK 2 

MODE CONTROL 

NONE 


Figure 50 



Note. Each input is tested separately. 


TEST TABLE 


TEST 

APPLY 4.5V 

APPLY GND 

MODE CONTROL 

NONE 

CLOCK 2 

SERIAL INPUT 

MODE CONTROL 

NONE 

A INPUT 

NONE 

MODE CONTROL 

B INPUT 

NONE 

MODE CONTROL 

C INPUT 

NONE 

MODE CONTROL 

D INPUT 

NONE 

MODE CONTROL 

CLOCK 1 

MODE CONTROL 

NONE 

CLOCK 2 

NONE 

MODE CONTROL 


Figure 51 
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Low Power TTL, Series 54L/74L 


SHIFT REGISTERS 


dc test circuits (cont.) ( dm54L95/dm74L95) 





Note Each output is tested separately 


Figure 52 



Figure 53 


ac test circuits and waveforms (DM54L95/DM74L95) 


INPUTS 



Notes 1. The pulse generators have the following characteristics ti = 10 ns to 12 ns, t(j = 10 ns to 12 ns, and Z out = 50ft 
For pulse generator A t p > 150 ns and PRR = 500 kHz. For pulse generator B t p ^ 10 ns and PRR = 1 MHz 
When testing f max , vary PRR 

2. Voltage values are with respect to network ground terminal. 

3. Cl includes probe and jig capacitance 



Ta 

v T 

125°C 

0.9V 

70°C 

1 IV 

25°C 

1 3V 

0°C 

1 4V 

-55°C 

1 6V 


Figure 54 


M00E CONTROL SETUP TIMES 
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SHIFT REGISTERS 

connection diagrams (DM76L70/DM86L70, DM78L70/DM88L70) (DM54L164/DM74L164) 



q 5 clear clock gnd 

Il4 Il3 Il2 111 



Dual-1 n-Line Package 

DM76L70/DM86L70 (DM54L164/DM74L164) 
Flat Package 

DM78L70/DM88L70 ( DM54L 1 64/DM74L 1 64) 


Flat Package 
DM76L70/DM86L70 


logic diagrams 



I _ I 

L-^ I CLEAR L-cf 1— « 


DM76L70/DM86L70. DM78L70/DM88L70 (DM54L164/DM74L164) 

electrical CharaCteristiCS(DM76L70/DM88L70,DM78L70/DM88L70) (Note 1) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

V IN(1) 

Logical "1" Input Voltage 

V cc = MIN 

2.0 

1.3 


V 

V IN(0) 

Logical "0" Input Voltage 

V cc = MAX 


1.3 

0.7 

V 

V OUT(1) 

Logical "1" Output Voltage 

V cc = MIN, I out = -200 nA. 

2.4 

2.8 


V 

V OUT(0) 

Logical "0” Output Voltage 

V cc = MIN, Iout = 2 mA 



0.3 

V 

V OUT(0) 

Logical ''O'' Output Voltage 
(Series 74L Only) 

V C c = MIN, I out = 3.6 mA 


<1 

0.4 

V 

•lN(1) 

Logical "1" Input Current 
(Except Clear Input) 

V C c = MAX, V in = 2.4V 


<2 

10 

JiA 

1 IM(1) 

Logical "1" Input Current (Clear Input) 

V cc = MAX, V in = 2.4V 



20 

jtiA 

•lN(1) 

Logical "1" Input Current 
(Except Clear Input) 

V cc = MAX, V| N = 5.5V 



100 

/iA 

•lN<1) 

Logical "1" Input Current (Clear Input) 

V cc = MAX, V 1N = 5.5V 



200 

/iA 

•lN(1) 

Logical ''0" Input Current 
(Except Clear Input) 

V CC = MAX,V, N = 0.3V 


-120 

-180 

ma 

* IISI(O) 

Logical “0" Input Current (Clear Input) 

V cc = MAX, V IN = 0.3V 


-240 

-360 

ma 

•os 

Output Short Circuit Current (Note 2) 

V cc = MAX, Vqut = 0V 

-3 

-9 

-15 

mA 

•cc 

Power Supply Current 

V cc = MAX 


6 

9 

mA 




Note 1: Switching parameter limits, switching parameter typicals, and electrical parameter typicals are given for Vcc = 5V 
at T a = 25° C only. 

Note 2: Only one output should be shorted at a time. 
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Low Power TTL, Series 54L/74L 


SHIFT REGISTERS 

switching characteristics (dm76L70/dm86L70, dm78L70/dm88L70) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

flVIlN 

Minimum Clock Frequency 

V cc = 5.0V, 50% Duty Cycle 

6 

12 


MHz 

tpdO 

Propagation Delay to a Logical "0" 
From Clock to Output 

V cc = 5.0V, C L = 50 pF 


70 

120 

ns 

tpd 1 

Propagation Delay to a Logical "1" 
From Clock to Output 

V cc = 5.0V, C L = 50 pF 


40 

90 

ns 

tpdO 

Propagation Delay to a Logical "0” 
From Clear to Output 

V cc = 5.0V, C L = 50 pF 


90 

160 

ns 

tPW (CLOCK) 

Minimum Clock Pulse Width 

V cc = 5.0 V,C l = 50 pF 

40 

25 


ns 

tpW(CLEAR) 

Minimum Clear Pulse Width 

V cc = 5.0V, C L = 50 pF 

40 

25 


ns 

^SET-UP 

Minimum Time That S A • S B Data Must 
be Set-up Prior to Clock Pulse, t set up 

V cc = 5.0V, C L = 50 pF 


35 

60 

ns 

tHOLD 

Minimum Time That S A • S B Data Must 
be Held After Clock Pulse, t hold 

V cc = 5.0V, C L = 50 pF 

-10 

-35 


ns 

*CR 

Clear Recovery Time* 

V cc = 5.0V, T a = 25° C, 
C L = 50 pF 


80 

120 

ns 


*Time required after removal of clear signal for clocking to occur. 

**Negative hold times indicate that data may be released prior to time clock reaches its 1.3V level. 


switching waveforms (dm76L70/dm86L70, dm78L70/dm88L70) 



Notes: 1. Clock may be at either a Logical "1" or a Logical "0" while clearing. 

2. Negative hold time values indicate S A . S0 information may be released 
prior to the time the clock pulse reaches its 1.3V level. 

3. Clear and Clock Waveforms: t r = tf = 15 ns (10% — 90%, 90%— 10% 
transition) f = 1 MHz 



- / 

S a =Sb=2 4V 

CLEAR RECOVERY TIME 

Figure 56 
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NS 

Series 54L/74L 

DM54L42A/DM74L42A (SN54L42A/SN74L42 A) 
low power BCD to decimal decoder 

general description 

features 

The DM54L42A/DM74L42A one-of-ten decoder 
produces a low-power TTL logical "0" for the 
decimal output corresponding to a BCD input 
value from zero to nine, and a logical "1" for the 
other nine outputs. When a BCD input greater 
than nine is presented, all outputs are logical "1". 
Conventional low-power TTL output gates assure 
excellent low-power speeds and fan-out. 

■ Series 54L/74L compatible 

■ 15 mW typical power dissipation 

■ 50 ns typical propagation delay 


M54L42A/DM74L42A 





DM54L42A/DM74L42A 


absolute maximum ratings (Notei) 

Supply Voltage +8V 

Input Voltage +5.5V 

Output Voltage +5.5V 

Operating Temperature Range DM54L42A -55°C to +125°C 

DM74L42A 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) +300°C 


electrical characteristics (Note 2) 


PARAMETER 


Logical "I” Input Voltage 


Logical “0" Input Voltage 


Logical “1" Output Voltage 


Logical “0" Output Voltage 


Logical “1" Input Current 


Logical "0" Input Current 


CONDITIONS 


DM54L42A V cc = 4.5V 
DM74L42A V cc = 4.75V 

DM54L42A V cc = 4.5V 
DM74L42A V cc = 4.75V 

DM54L42A V cc = 4.5V 
DM74L42A V cc = 4.75V 0 

DM54L42A V cc = 4.5V l 0 
DM74L42A Vcc = 4.75V l 0 

DM54L42A V cc = 5.5V 
DM74L42A V cc = 5.25V 1 

DM54L42A V cc = 5.5V 
DM74L42A V cc = 5.25V V| 

DM54L42A V cc = 5.5V 
DM74L42A V cc = 5.25V V| 


Supply Current Dl\ 

l cc max Dl\ 

Propagation Delay to a Logical 
"0" from Any BCD Input to Any 
Output, t pd0 

Propagation Delay to a Logical 
“1" from Any BCD Input to Any 
Output, t pd1 


V cc = 5.0V 
T a = 25°C 


■ = -200 nA 


Output Short Circuit Current DM54L42A V C c = 5.5V 
(Note 3) DM74L42A V cc = 5.25V 

Supply Current DM54L42A V cc = 5.5V 

l cc max DM74L42A V cc = 5.25V 

Propagation Delay to a Logical V C c = 5.0V 

"0" from Any BCD Input to Any T A = 25°C 


TYP MAX UNITS 


R L = 4kft,C L = 50 pF 


R L = 4 k£2, C L = 50 pF 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54L42A 
and across the 0°C to 70°C range for the DM74L42A. All typicals are given for Vcc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 


switching times 



TYPICAL OUTPUT 
VOLTAGE < 
WAVEFORMS 
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DM54L42A/DM74L42A 








DM54L85/DM74L85 



Series 54L/74L 


DM54L85/DM74L85 (SN54L85/SN74L85) 
4-bit magnitude comparator 


general description 

The DM54L85/DM74L85 low power TTL 4-bit 
magnitude comparator is compatible with most 
TTL and DTL families. This comparator compares 
two 4-bit words and determines their relative 
magnitude with the result being indicated by a 
high level at the A>B, A<B, or A=B output. The 
DM54L85/DM74L85 may be connected in cascade 
to compare words of greater length. The A>B, 
A<B, and A=B outputs of a stage handling less 
significant bits are connected to the corresponding 
inputs of the next stage handling more significant 
bits. The stage handling the least significant bits 


must have a low-level voltage applied to A>B and 
A<B inputs and a high-level voltage applied to the 
A=B input. 

features 

■ Power dissipation typically 20 mW 

■ 55 ns typical propagation delay time 

■ TTL and DTL compatible 

■ May be cascaded to compare words of greater 
length 


logic and connection diagrams 



Dual-ln-Line and Flat Package 

INPUTS OUTPUTS INPUTS 



INPUTS 
TOP VIEW 


A=B 

OUTPUT 
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absolute maximum ratings (Notei) 

Supply Voltage 8.0V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Operating Temperature Range DM54L85 -55°C to 125°C 

DM74L85 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics 


| PARAMETER 

CONDITIONS 

Mi 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM54L85 

V cc = 4.5V 


2 

1 3 

mm 


DM74L85 

V cc = 4 75V 


2 

1 3 



Logical “0" Input Voltage 

DM54L85 

V cc = 4-5V 



1 3 



DM74L85 

V cc = 4 75V 



1 3 

07 


Logical "1" Output Voltage 

DM54L85 

V cc = 4 5V 

•out — 200 

24 

2.8 


V 

DM74L85 

V cc = 4 75V 

V, N = 0 7 V, Other Inputs = 2 V 

24 

28 


V 

Logical "0" Output Voltage 

DM54L85 

V cc = 4 5V 

•out = 2 mA V, N (All Inputs) = 0 7V 


0 15 

03 

V 

DM74L85 

V cc = 4 75V 

Iout = 3.6 mA V, N (All Inputs) = 0 7V 


02 

0.4 

V 

Logical "1" Input Current 

DM54L85 

V cc = 5 5V 

V| N = 2 4V (Comparing Inputs) 


<3 

30 

HA 

DM74L85 

V cc = 5 25V 

V| N = 5.5V (Comparing Inputs) 


<30 

300 

HA 


DM54L85 

V cc = 5.5V 

V tN = 2.4V (Cascading Inputs) 


<1 

10 

jUA 


DM74L85 

V cc = 5.25V 

V| N = 5 5V (Cascading Inputs) 


<10 

100 

MA 

Logical "0" Input Current 

DM54L85 

V cc = 5.5 V 

V )N = 0.3V (Comparing Inputs) 


-360 

-540 

|UA 

DM74L85 

V cc = 5 25V 

Other Inputs = 0V 


-360 

-540 

juA 


DM54L85 

V cc = 5 5V 

V| N = 0.3V (Cascading Inputs) 


-120 

-180 

AiA 


DM74L85 

V cc = 5 25V 

Other Inputs = 4 5V 


-120 

-180 

juA 

Output Short Circuit Current 

DM54L85 

V cc = 5 5V 

Vout = 0V, V| N (Comparing Inputs) = 0V 

-3 

-8 

-15 

mA 

DM74L85 

V cc = 5 25V 

V| N (Cascading Inputs) = 4 5V 

-3 

-8 

-15 

mA 

Supply Current - Logical "1" 

DM54L85 

V cc = 5 5V 

V, N = 4.5V 



66 

mA 

DM74L85 

V cc = 5 25V 



6.6 

mA 

Logical "0" 

DM54L85 

V cc = 5.5 V 

< 

z 

o 

< 



70 

mA 

DM74L85 

V cc = 5 25V 



70 

mA 

Propagation Delay to a Logical "0" from 
Any Comparing Input to Output, t pd0 

V CC = 5V, T a 

= 25°C 


55 

90 


Propagation Delay to a Logical "1" from 
Any Comparing Input to Output, t pd1 

V C c=5V, T a 

= 25°C 


70 

115 


Propagation Delay to a Logical "0" from 
Any Cascading Input to Output, t pd0 

V C c = 5V. T a 

= 25°C 


40 

65 


Propagation Delay to a Logical "1" from 
Any Cascading Input to Output, t^i 

V CC = 5V, T a 

= 25°C 


55 

100 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54L85 and across the 0°C to 70°C range for the DM74L85. All typicals are given for 
V C C = 5.0V and T A = 25°C. 

ac test circuit and switching waveforms 




FIGURE 1. Propagation Times from Comparing Inputs 
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typical application 


Longer Word Comparison 
Comparing Two 16 Bit Words 



FIGURE 2. Propagation Times from Cascading Inputs 



1V S Series 54L/74L 


DM54L89A/DM74L89 A(SN54L89A/SN74L89A) 
low power 64-bit random access memory 

general description 

The DM54L89A/DM74L89A is a fully decoded 
64-bit RAM organized as 16 4-bit words. The 
memory is addressed by applying a binary number 
to the four Address inputs. After addressing, infor- 
mation may be either written into or read from 
the memory. To write, both the Memory Enable 
and the Write Enable inputs must be in the logical 
"0” state. Information applied to the four Write 
inputs will then be written into the addressed 
location. To read information from the memory 
the Memory Enable input must be in the logical 
"0" state and the Write Enable input in the logical 
"1" state. Information will be read as the comple- 
ment of what was written into the memory. 

When the Memory Enable input is in the logical 
"1" state, the outputs will go to the logical 
"1” state. 



The "A" suffix is used to denote that full 
"tenth-power" technology has been employed 
in building this RAM. 

features 

■ Series 54L/74L compatible 

■ Organized as 16 4-bit words 

■ Typical access from chip enable 50 ns 

■ Typical power dissipation 75 mW 

■ Open collector outputs to permit "wire OR" 
capability 

■ Pin compatible with SN5489/SN7489, 3101 
MM5501 


DATA 

INPUTS 


SENSE 

OUTPUTS 


DM54L89A/DM74L89A 




DM54L89A/DM74L89A 


absolute maximum ratings (Note i) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 
Input Voltage 
Output Voltage 

Storage Temperature Range -65 

Lead Temperature (Soldering, 10 seconds) 

7.0V Supply Voltage (Vcc) 

5.5 V DM54L89A 

5.5V DM74L89A 

°C to +1 50° C Temperature (T A ) 

300 C DM54L89A 

DM74L89A 

4.5 

4.75 

-55 

0 

5.5 

5.25 

+ 125 
+70 

o o < < 

electrical characteristics (Notes 2 and 3) V cc = 5.0V, T a = 25°C unless otherwise specified. 

PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logical "I" Input Voltage (V| H ) 

V cc = Min 

2.0 



V 

Logical " 1 " Input Current (l| H ) 

V cc = Max, V, N =2 4V 
V cc = Max, V IN = 5.5V 



10 

100 

ma 

/iA 

Logical "O” Input Voltage (V| L ) 

V cc = M in 



0.7 

V 

Logical "O" Input Current (\ [L ) 

V cc = Max, V, N = 0.3V 



-180 

ma 

Input Clamp Voltage (V CD ) 

Vcc = Min, l|(vj = 12 mA 



-1.5 

V 

Logical "1" Output Current (l OH ) 

V cc = Max, Vqut = 5.5V 



50 

ma 

Logical "0" Output Voltage (V 0 |_) 
DM54L89 
DM74L89 

Vcc = Min, Iout = 2 0 mA 
Vcc = Min, Iout = 3.2 mA 



0.3 

0.4 

V 

V 

Supply Current (Ice) 

V cc = Max 


15 

19 

mA 

Propagation Delay to a Logical "0” From 
Address to Output (t pd0 ) 

V cc = 5.0V, T a = 25°C 


78 

150 

ns 

Propagation Delay to a Logical "1” From 
Address to Output (t pd1 ) 

V cc = 5.0V, T a = 25°C 


90 

150 

ns 

Propagation Delay to a Logical "0” From 
Memory Enable to Output (t pd0 ) 

V cc = 5.0V, T a = 25°C 


33 

60 

ns 

Propagation Delay to a Logical "1" From 
Memory Enable to Output (t pd1 ) 

V cc = 5.0V, T a = 25° C 


64 

90 

ns 

Write Enable Pulse Width 

V cc = 5.0V, T a = 25°C 

50 

30 


ns 

Setup Time, Data Input 

V cc = 5.0V, T a = 25°C 

0 



ns 

Hold Time, Data Input 

V cc = 5.0V, T a = 25°C 

0 



ns 

Setup Time, Address Input 

V cc = 5.0V, T a = 25°C 

0 



ns 

Hold Time, Address Input 

V cc = 5.0V, T a = 25°C 

0 



ns 

Setup Time, Memory Enable 

V cc = 5.0V, T a = 25°C 

0 



‘ns 

Hold Time, Memory Enable 

V cc = 5.0V, T a = 25°C 

0 


! 

ns 

Sense Recovery Time From Write Enable (t SR ) 

V cc = 5.0V, T a = 25°C 


110 

165 

ns 

Disable Time From Write Enable (tj^) 

V cc = 5.0V, T a =25°C 


47 

71 

ns 

Note 1: ''Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except 
for “Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The 
table of "electrical Characteristics” provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54L89 
and across the 0°C to +70°C range for the DM74L89. All typicals are given for V^c = 5.0V and T A = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltage referenced to ground unless 
otherwise noted. All values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 
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connection diagram 


Dual-1 n-Line Package 


Vcc 


ll6 

IS 

14 

13 

12 


10 

9 

■ 

l 






1 

■ 



1 

1 

A, A 2 

Ao 

ME WE 

3 o 4 s 4 d 3 

S3 

i s, 0 2 S 2 

1 

i 

1 

1 






1 

■ 

1 

M 

2 

3 

4 

S 

6 

rr 


truth table 


MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Logical "1" State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Logical "1" State 
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DM54L90/DM74L90 



Series 54L/74L 


DM54L90/DM74L90(SN54L90/SN74L90) 
low power decade counter 


general description 

The DM54L90/DM74L90 is a low power decade 
counter which can be reset to zero or preset to the 
9 state. Internal logic has been kept to a minimum 
by using an R-S flip flop on the D bit and J-K flip 
flops on the A, B and C bits. A separate flip flop on 
the A bit enables the user to operate the device as 
a divide-by-five or divide-by-ten frequency divider. 
In addition the A flip flop can be used for a basic 
divide-by-two section. All outputs are standard low 
power T 2 L Darlington configurations capable of 
fanning out to 2 standard T 2 L unit loads over the 


commercial temperature range and 10 54L/74L 
loads in the low state. In addition these devices 
can fanout to 20 54L/74L loads in the high state. 

features 

■ 20 mW typical power dissipation 

■ 11 MHz typical clock frequency 

■ Same pin-out as standard SN5490/SN7490 


logic and connection diagrams 


C D 



Dual-In-Line and Flat Package 

A IN NC Q a 0 d GND Qb Qc 



TOP VIEW 


truth tables 


ac test circuit 


BCD Count Sequence 
(See Note 1) 


Reset Count 

(See Note 2) 


COUNT 

■ESEfflM 

□ 

o 

a 

a 

0 

0 

0 

0 


1 

0 

0 

0 



0 

0 

1 



0 

0 

1 



0 

1 

0 



0 

D 

0 



0 

n 

1 



0 

if 

1 


■ 

1 

D 

0 

0 

L_i_ 

1 

JL 

0 



RESET INPUTS | 

csEjart 




■an 

mu 


1 

0 

X 

0 0 0 0 


i 

X 

0 

0 0 0 0 


X 

i 

1 

10 0 1 

X 

0 

X 

0 

COUNT 

0 

mm 

0 

X 

COUNT 

0 

■9 

X 

0 

COUNT 

mm 

Kfl 

0 

X 

COUNT 



Note 1: Output A connected to input BD for BCD count. 
Note 2: X indicates that either a logical 1 or a logical 0 may 
be present 
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absolute maximum ratings (Notei) 


Supply Voltage 

+8.0V 

Input Voltage 

+5 5V 

Output Voltage 

+5.5V 

Operating Temperature Range DM54L90 

-55°C to +125°C 

DM74L90 

0°C to 70°C 

Storage Temperature Range 

-65° C to +150°C 

Lead Temperature (Soldering, 10 sec) 

300° C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


Logical "1" Input Voltage 

DM54L90 

V cc = 4.5V 


2.0 

1 3 


v 


DM74L90 

V C c = 4.75 V 





Logical "0" Input Voltage 

DM54L90 

V cc = 4.5V 

A in & BD, n 


1.2 

0.6 

V 


DM74L90 

V CC = 4.75V 

Other Inputs 


1.3 

0.7 

V 


Logical "1" Output Voltage 

DM54L90 

V CC = 4.5V 

Iout = -200 a«A 

2.4 

2.8 


v 


DM74L90 

V CC = 4.75V 




Logical "0” Output Voltage 

DM54L90 

V C c = 4.5V 

Iqut ~ + 2 mA 


0.15 

0.30 

V 


DM74L90 

V cc = 4.75V 

Iout = +3.6 mA 


0.20 

0.40 

V 


Logical "1” Input Current 

DM54L90 

V cc = 5.5V 

JV| N = 2 4 V Reset Inputs 



10 

fiA 


DM74L90 

V cc = 5 25 V 

^V )N = 5 5V Reset Inputs 



100 

juA 



DM54L90 

V cc = 5.5V 

<V IN = 24V A in 



20 

ma 



DM74L90 

V cc = 5.25V 

(V| N = 5.5V A, n 



200 

fxA 



DM54L90 

V cc = 5.5V 

/V in = 2.4V bd )n 



40 

HA 



DM74L90 

V cc = 5 25 V 

\V in = 5 5V BD in 



400 

(XA 


Logical "0" Input Current 

DM54L90 

V cc - 5 5V 

V| N = 0 3V, Reset Inputs 



-0.18 

mA 


DM74L90 

V cc = 5 25 V 





DM54L90 

V CC = 5 5V 

V in = 0 3V,A 1n 



-0.36 

mA 



DM74L90 

V cc = 5 25V 





DM54L90 

V cc = 5.5V 

V,n = 0 3V, BD, n 



-0.72 

mA 



DM74L90 

V cc = 5.25V 




Output Short Circuit Current DM54L90 

V cc = 5 5V 

V out = 0V 

-3 

-9 

-15 

mA 


(Note 3) 

DM74L90 

V cc = 5 25V 




Ice Max 

DM54L90 

V cc = 5.5V 




5.5 

mA 


DM74L90 

V cc = 5 25 V 





Propagation Delay to a Logical "0" from 
A|N tO DquT' tpdO 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R L = 4 kf2 

95 

190 

300 

ns 


Propagation Delay to a Logical "1” from 
A| N to D oux , t pd1 

V CC = 5 0V 
T a = 25°C 

C L = 50 pF, R l = 4 k!2 

90 

175 

300 

ns 


Maximum Clock Frequency 


V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R l = 4 k£2 

6 

11 


MHz 


Clock Pulse Width 


V cc = 5 0V 
T a = 25°C 

C L = 50 plF, R L = 4 kSl 

90 



ns 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54L90, 
and across the 0°C to 70°C range for the DM74L90 All typicals are given for VqC = 5 -0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Note 1 Each input is tested separately 

Note 1: Each input is tested separately Note 2: When testing Rom or R 9(1 , apply 4 5V to R, 

Note 2: When testing R 0 m or R 9(1) ground R 0(2 » or R 9(2) . Note 3- When testing R 0 ( 2 » or R 9(2 r apply 4 5V to R ( 

Note 3: When testing R 0 < 2 ) or Rgm ground R 0 m or Rgm- 
Note 4 When testing l C c reset all outputs to logical "0", 
ground all inputs, then measure l C c- 


Vcc 



switching time waveforms 








Series 54L/74L 


DM54L91/DM74L91(SN54L91/SN74L91) 8 -bit shift register 


general description 

The DM54L91/DM74L91 is a serial-in, serial-out, 8- 
bit shift register which utilizes low-power transistor- 
transistor logic (TTL) circuits. The shift register, 
composed of eight R-S master-slave flip-flops, 
includes input gating and a clock driver. The register 
is capable of storing and transferring data at 
typical clock rates of 8 MHz. Power dissipation is 
typically 17.5 milliwatts, and full fan-out of 10 is 


available from the outputs. 

The register will shift information to the output on 
the positive transition of the clock. 

features 

■ SN54L/74L Series compatible 

■ Fully compatible with edge-triggering flip-flops 


logic and connection diagrams 


Flat Package 


Dual-In-Line Package 


Q Q B GND A CF NC 


MU 

MHI 

iR 

l 

1 

| 

hh 

B8 

m 


TOP VIEW 



dc test circuit 
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DM54L91/DM74L91 


absolute maximum ratings (Note i) 

Supply Voltage 8 OV 

Input Voltage 5.5V 

Output Voltage 5.5V 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 2) 



MIN 

MAX 

LIN ITS 

Supply Voltage (V^q) 

DM54L91 

4.5 

5.5 

V 

DM74L91 

4.75 

5.25 

V 

Temperature (T j\) 

DM54L91 

-55 

+125 

°c 

DM74L91 

0 

70 

°c 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 


Logical "1" Input Voltage 


2 

1 3 


V 

Logical "0" Input Voltage 



1 3 

07 

V 

Logical "1" Output Voltage 

V C c = Min, Iout = -200 juA 

24 

28 


V 

Logical "0” Output Voltage 

V cc = Mm, l OUT = 2 mA (DM54L91 ) 
V C c ” Mm, Iout = 3 6 mA (DM74L91 ) 


0 15 
02 

03 

04 

V 

V 

Logical "1" Input Current 

V cc = Max, Other Inputs = 0V, V| N = 2 4V 


<1 

10 

juA 


Vin = 5 5V 


<10 

100 

juA 

Logical "0" Input Current 

V cc = Max, Other Inputs = 4 5V, V| N = 0 3V 


-110 

-180 

HA 

Output Short Circuit Current 
(Note 3) 

V cc = Max, V OUT = 0V 

-3 

-8 

-15 

mA 

Supply Current 
l cc (Max) 

«V CC = Max, V IN = 5V 


35 

66 

mA 

f MA x (maximum input clock frequency) 

V cc = b 0V 
T A = 25°C 

4 

8 


MHz 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

V cc = 5 0V 
T a = 25°C 


65 

130 

ns 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

V cc = 5 0V 
T a = 25°C 


40 

80 

ns 

Minimum Width of Logical "0" Level 
Clock Pulse, tp 0 , dock) 

V cc = 5 0V 
T a = 25°C 

120 

60 


ns 

Minimum Width of Logical "1" Level 
Clock Pulse, t p1(c|ock) 

V cc = 5 0V 
T a = 25° C 

120 

60 


ns 

Input Setup Time, t^p 

V cc = 5 0V 
T a = 25°C 

120 



ns 

Input Hold T ime, t h0 id 

V cc = 5 0V 
T a = 25° C 

0 



ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54L91, 
and across the 0°C to 70°C range for the DM74L91 . All typicals are given for Vqc = 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 


switching time waveforms 


CLOCK PULSE 
INPUT 


OUTPUT 0 


1 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 

ruoumvrnjuuuivjuuuui 



TL I L 


TYPICAL INPUT/OUTPUT WAVEFORMS 



Note 1 The generator has the following characteristics V| N|0) <; 0 3V, V, Nm > 2 4V, t, = to = 1 5 ns. Note 4 Voltage values are with respect to network ground terminal 

tpd (clock) = 500 ns, tpuo(cLOCK) = 500 ns, PRR = 1 MHz, and Z 0 ut * 50n Note S All diodes are 1N3064 or equivalent 

Note 2 C L includes probe and |ig capacitance Note 6- f MAX use 50% duty cycle 

Note 3 Each output is tested separately 
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MS Series 54L/74L 


DM54L93/DM74L93(SN54L93/SN74L93) and 
DM76L93/DM86L93 ripple binary counters 


general description 

The DM54L93/DM74L93 and DM76L93/DM86L93 
ripple binary counters enable a systems designer to 
have some flexibility in his design. The DM76L93/ 
DM86L93 has the same pin out as the standard 
SN5493/SN7493, but the same power specifications 
as the SN54L93/SN74L93 low-power counter. 
Both counters can be used to divide-by-2, 8, or 16. 

Two reset inputs are provided to allow for initializ- 
ing the counters. Resetting occurs asynchronous- 
ly when both reset inputs are high. Darlington 
outputs provide for a fanout capability of two 


standard TTL unit loads over the commercial 
temperature range and 10 54L/74L loads in the 
low state. In addition these devices can fan out to 
20 54L/74L loads in the high state. 

features 

■ Series 54L/74L compatible 

■ 15 MHz typical clock frequency 

■ 18 mW typical power dissipation 


logic and connection diagrams 


OUTPUTS OUTPUTS 




igpi 


1 

mm 

Si 

mi 

1 


iiiSflHi 1 


R 01 R 02 NC V cc NC NC NC 


TOP VIEW 


Dual- In- Line Package 
DM54L93/DM74L93 


OUTPUTS OUTPUTS 

"fl * IP GND '~C * iP INPUT B 



TOP VIEW 

Flat Package 
DM54L93/DM74L93 



INPUT 

A NC A 0 GND B C 



INPUT R 0 |i> r o( 2) NC V cc NC NC 


Flat Package 
DM76L93/DM86L93 
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DM54L93/DM74L93,DM76L93/DM86L93 


absolute maximum ratings (Note it 


Supply Voltage +8.0V 

Input Voltage +5.5V 

Output Voltage +5.5V 

Operating Temperature Range DM54L93,DM76L93 -55°C to +125°C 
DM74L93,DM86L93 0°C to +70°C 

Storage Temperature Range -65°C to +1 50° C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics(Note2> 


PARAMETER 

CONDITIONS 


TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM54L93, DM76L93 

V cc = 4 5V 


20 

1.3 



DM74L93, DM86 L93 

V cc = 4.75V 




Logical "0" Input Voltage 

DM54L93, DM76L93 

V cc = 4 5V 

Ain & B 1N 


1 2 

0.6 

V 

DM74L93, DM86L93 

V cc = 4 75V 

Reset Inputs 


1 3 

07 

V 

Logical "1" Output Voltage 

DM54L93, DM76L93 

V cc = 4 5V 

• out = -200 ^A 

24 

28 



DM74L93, DM86L93 

V cc = 4 75V 



Logical "0" Output Voltage 

DM54L93, DM76L93 

V cc = 4 5V 

Iout = 2 mA 


0.15 

0.3 

V 

DM74L93, DM86L93 

V cc = 4 75V 

Iqut = 3.6 mA 


0.20 

0.4 

V 

Logical "1" Input Current 

DM54L93, DM76L93 

V cc = 5.5V 

V| N = 2.4V Reset Inputs 



10 

mA 

DM74L93, DM86L93 

V cc = 5 25V 

V| N = 5.5V Reset Inputs 



100 

mA 


DM54L93, DM76L93 

V cc = 5 5V 

V IN = 2.4V A, n & B in 



20 

mA 


DM74L93, DM86L93 

V cc = 5 25V 

V,n = 5.5V A in & B in 



200 

mA 

Logical "0” Input Current 

DM54L93, DM76L93 

V cc = 5 5V 

V IN = 0 3V, R 0 i & R 02 



-0 18 

mA 

DM74L93, DM86L93 

V cc = 5 25V 




DM54L93, DM76L93 

V cc = 5.5 V 

V,n = 0.3V, A, n & B (N 



-0 36 

mA 


DM74L93, DM86L93 

V cc = 5.25V 



Output Short Circuit Current 

DM54L93, DM76L93 

V cc = 5.5V 


-3 

-9 

-15 

mA 

(Note 3) 

DM74L93, DM86L93 

V cc = 5.25V 

v OUT - ov 



l cc max 

DM54L93, DM76L93 

V cc = 5.5V 




5.50 

mA 

DM74L93, DM86L93 

V cc = 5.25V 




Propagation Delay to a Logical 
Dout. tpdO 

"0" from A, n to 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R L = 4 kO 


230 

400 

ns 

Propagation Delay to a Logical "1" from A, N to 
Dout. tpdi 

V cc = 5.0V 
T a = 25°C 

C L = 50 pF, R L = 4 k!2 


210 

400 

ns 

Maximum Clock Frequency 


V cc = 5 0V 
T a = 25° C 

C L = 50 pF, R L = 4 k£2 

6 

15 


MHz 

Minimum Clock Pulse Width 


V cc = 5.0V 
T a = 25° C 

C L = 50pF, R L = 4k^ 


60 

100 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM54L93, 
DM76L93 and across the 0°C to 70°C range for the DM74L93,DM86L93. All typicals are given for Vqc = 5.0V and 
T A = 25°C. 

Note 3: Only one output at a time should be shorted. 


ac test circuit 


switching time waveforms 




ite S Voltage values are with respect to ground terminal 
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parameter measurement information 




Note 1 Each output is tested in the logical "0" st 


Note 1 Each output is tested in the logical 1 state 




Note 1 Each input is tested separately 
Note 2 When testing R 0 m ground Rom 
Note 3 When testing Rom ground R 0 m 
Note 4 When testing Icc all inputs and outputs ar 


Note 1 Each input is tested separately 
Note 2 When testing Rom apply 4 5V to R 0 m 
Note 3 When testing R 0 m apply 4 5V to R 0( i ) 



Note 1 Each output is tested in the logical "1" state 


truth table (See Notes 1 and 2) 


D C B A 
0 0 0 0 
0 0 0 1 
0 0 10 
0 0 11 
0 10 0 
0 10 1 
0 110 
0 111 
10 0 0 


NOTES. 1 Output A connected to input B. 

2 To reset all outputs to logical "0" both R 0 (l) 
and Ro( 2)- l n P uts must be at a logical "1". 

3. Either (or both) reset inputs Ro(1) and R o(2) 
must be at a logical "0” to count. 
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DM54L93/DM74L93 . DM76L93/DM86L93 






DM54L98/DM74L98 


KIS Series 54L/74L 


DM54L98/DM74L98(SN54L98/SN74L98) 
4-bit data selector/storage register 


general description 

The DM54L98/DM74L98 4-bit data selector/stor- 
age register is composed of four R-S flip flops with 
associated gating arranged to allow entry of data 
from one of two four-bit words. When the Word 
Select input is at the logical "0" level, word 1 is 
presented to the flip flop inputs. Conversely a 
logical "1" level allows word 2 to be selected. The 
selected word is entered into the flip flops during 


the negative-going transition of the clock. 

features 

■ 30 mW typical power dissipation 

■ 12 MHz typical clock frequency 

■ Fan-out to two standard 74 Series loads 


block diagram 



connection diagrams 

Dual-ln-Line Package 



TOP VIEW 


Flat Package 

OUTPUT INPUT OUTPUT 

, WORD 
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CONDITIONS | 

DM54L98 

V cc = 4.5V 


DM74L98 

V cc = 4.75V 


DM54L98 

V cc = 4.5V 


DM74L98 

V cc = 4.75V 


DM54L98 

V cc = 4.5 V 

Iout — 200 nA, 

DM74L98 

V cc = 4.75V 

All Data Inputs = 2V 

DM54L98 

V cc = 4.5V 

•out = 2 mA « AI1 Data Inputs = 0 7V 

DM74L98 

V cc = 4.75V 

•out = 3.6 mA 

DM54L98 

V cc = 5.5V 

V in = 2.4V 

DM74L98 

V cc = 5.25V 

V| N = 2.4V, Any Input 

DM 54 L 98 

V cc = 5.5V 

V IN = 5.5V 

DM74L98 

V cc - 5.25V 

V )N = 5.5V, Any Input 

DM54L98 

V cc = 5.5V 

V| N = 0.3V 

DM74L98 

V cc = 5.25 V 

V, N = 0.3V, Any Input 

DM 54 L 98 

V cc = 5.5V 

Data Inputs = 2V 

DM74L98 

V cc = 5.25V 

v OUT = ov 

DM54L98 

V cc “ 5.5V 


DM74L98 

V cc - 5.25V 

V cc = 5.0V 
T a - 25°C 

V cc - 5.0V 
T a - 25°C 

V cc = 5.0V 
T a =25°C 

V cc = 5.0V 
T a =25°C 



PARAMETER 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical "0" Output Voltage 
Logical "1" Input Current 

Logical "0" Input Current 
Output Short Circuit Current (Note 3) 

Supply Current l C c Max. 

Propagation Delay to a Logical "0" 
from Clock to Any Out, tp d0 

Propagation Delay to a Logical "1" 
from Clock to Any Out, tp d1 

Maximum Clock Frequency 
Minimum Pulse Width on Clock 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the*DM54L98 and across the 0°C to 70°C range for the DM74L98. All typicals are given for 
Vcc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM54L154 A/DM74L154A 



IV jg Series 54L/74L 


DM54L154A/DM74L154 A(SN54L154A/SN74L154A) 
low power 4-line to 16-line decoder/demultiplexer 

general description 

The DM54L154A/DM74L154A is a one of sixteen 
decoder utilizing a true Series 54L/74L tech- 
nology providing a full factor-of-ten power saving 
over conventional Series 54/74. The device is 
provided with two control inputs, both of which 
must be in the logical "0" state for normal opera- 
tion. If either control input is in the logical "1" 
state, all 16 outputs will go to the logical " V ' state. 

To use the product as a demultiplexer, one of the 
control inputs serves as the data input terminal. 


while the other control input must be maintained 
in the logical “0" state. The information will then 
be transmitted to the selected output, as deter- 
mined by the 4-line input address. 

features 

■ 20 mW typical power dissipation 

■ 55 ns typical propagation delay 

■ Pin compatible with SN54154/SN74154 



connection diagram truth table 



ac test circuit 


switching time waveforms 



NOTE 1 The truth table generator and the pulse generator have the following characteristics PRR = 1 MHz, 
Zout 35 50ft. t w = 100 ns 
NOTE 2 C L includes probe and jig capacitance 

NOTE 3 When measuring select input-to output times the strobe inputs are grounded When measuring 
strobe-mput-to output times, the untested strobe input is grounded Select inputs determine 
output under test through truth table generator' , 

NOTE 4 All diodes are 1 N3064 or equivalent 
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absolute maximum ratings (Note d 


Supply Voltage +8V 

Input Voltage +5.5V 

Output Voltage +5.5V 

Operating Temperature Range DM54L154A -55°C to +125°C 

DM74L154A 0°C to +70° C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics 


CONDITIONS 


Logical "1" Input Voltage 


Logical “0” Input Voltage 


Logical "1” Output Voltage 


Logical "0" Output Voltage 


Logical "1" Input Current 


Logical "0" Input Current 


Output Short Circuit Current 
(Note 3) 


DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 

DM54L154 

DM74L154 


Iout — 200 juA 

Iqut = 2 mA 
Iqut = 3.6 mA 


Propagation Delay to a Logical ' 
from any Input to any Output, 1 

Propagation Delay to a Logical ' 
from G 1 or G2 to any Output, t 

Propagation Delay to a Logical ' 
from any Input to any Output, 1 

Propagation Delay to a Logical ' 
from G1 or G2 to any Output, t 


C L = 50 pF, 
R i_ = 4 k£2 

C L = 50 pF, 
R L = 4k£2 

C L = 50 pF, 
R L = 4 k£2 


Note 1 : ''Absolute Maximum Ratings'' are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54L154 and across the 0°C to 70°C range for the DM74L154 All typicals are given 
for V CC = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 


DM54L154A/DM74L154A 




DM54L165A/DM74 L165A 



Series 54L/74L 


DM54L165 A/DM74L165 A (SN54L165A/SN74L165A) 
low power parallel-in serial-out 8-bit shift register 


general description 

The DM54L165A/DM74L1 65A utilizes Series 54L/ 
74L compatible low-power TTL circuitry to provide 
an 8 bit parallel-in serial-out shift register. The 
device features internal gating for clock inhibit, 
parallel load control, and both Q & Q outputs 
are available from the last flip flop for added 
flexibility. 

The clock inhibit must be a logical "0" for 
clocking to occur. A "1” on the clock inhibit line 
disables the clock. The function of these two 
inputs is completely interchangeable and they may 
be switched to facilitate die layout. 


Clocking occurs on the positive-going transition 
of the clock. Data D-j thru D 8 will be entered on 
the negative-going transition of the load input. 

features 

■ Series 54L/74L compatible - true 
1/10 -power technology 

■ Pin compatible with DM7590/DM8590 
and SN54165/SN74165 

■ Typical power dissipation 30 mW 

■ Typical shift frequency 14 MHz 


logic diagram 



connection diagram truth table 

Dual-ln-Line and Flat Package 

CLOCK SERIAL 





iu 




X 

X 

X 

1 

1 

Do Nothing 

X 

X 

1 

X 

1 

Do Nothing 

1 

X 

CP 

0 

1 

Shift "1"s 

0 

X 

CP 

0 

1 

Shift "0"$ 

1 

X 

0 

CP 

1 

Shift "1"s 

0 

X 

0 

CP 

1 

Shift "0"s 

X 

1 

X 

X 

0 

Load "1" Asynchronously 

X 

0 

X 

X 

0 

Load "0" Asynchronously 
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Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature Range 


absolute maximum ratings (Note i) 

+8.0V 
+5.5V 
+5.5V 

DM54L165A -55°C to +125°C 

DM74L165A 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note i) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM54L165A 

V cc = 4.5V 


2.0 

1.3 


v 

DM74L165A 

V cc = 4.75V 




Logical "0" Input Voltage 

DM54L165A 

V cc = 4.5V 



1.3 

0.7 

v 

DM74L165A 

V cc = 4.75V 




Logical "1" Output Voltage 

DM54L165A 

V cc = 4.5V 

Iqut — 200 nA 

2.4 

2.8 


v 

DM74L165A 

V cc = 4.75V 



Logical "0" Output Voltage 

DM54L165A 

V cc = 4 5V 

• out = 2 mA 


0.15 

0.3 

V 

DM74L165A 

V cc = 4.75V 

Iout = 3.6 mA 


0.20 

0.4 

V 

Logical "1" Input Current 

DM54L165A 

V cc = 5.5V 

V IN = 2.4V 



10 

HA 

DM74L165A 

V cc = 5.25V 

V IN = 5.5V 



100 

ma 

Logical "0" Input Current 

DM54L165A 

V cc = 5.5V 

V, N = 0.3V 



-0.18 

mA 

DM74L165A 

V cc = 5.25V 



j Output Short Circuit Current DM54L165A 

V cc = 5.5V 

Vqut = 0V 

3 

-9 

15 

mA 

(Note 3) 

DM74L165A 

V cc = 5.25V 


Supply Current 

DM54L165A 

V cc = 5.5V 




9.5 

mA 

l cc max 

DM 74 LI 65 A 

V cc = 5.25V 




Propagation Delay to a Logical "0" from 
Clock or Clock Inhibit to Q or Q, t pd0 

V cc = 5.0V 
T a = 25°C 

R L = 4 k£2, C L = 50 pF 


50 

100 

ns 

Propagation Delay to a Logical "0" from 
Load to Q or Q, t pd0 

V cc = 5 0V 
T a = 25°C 

R L = 4k£2, C L = 50 pF 


62 

124 

ns 

Propagation Delay to a Logical "1" from 
Clock or Clock Inhibit to Q or Q, t pd1 

V cc = 5.0V 
T a = 25°C 

R L = 4 k£2, C L = 50 pF 


35 

70 

ns 

Propagation Delay to a Logical "1" from 
Load to Q or Q, t pd1 

V cc = 5.0V 
T a = 25°C 

R L = 4 k!2, C L = 50 pF 


44 

88 

ns 

Maximum Clock Frequency 


V cc = 5.0V 
T a = 25°C 

R L = 4k£2, C l = 50 pF 

6 

14 


MHz 

Minimum Clock Pulse Width 
Minimum Load Pulse Width 


V cc = 5.0V 
T a = 25° C 

R L = 4 kft, C L = 50 pF 



100 

100 

ns 

ns 

t S ETUP Minimum Setup Time for 
Input Data (Load) 

V cc = 5.0V 
T a - 25°C 

R L = 4k£2, C l = 50 pF 


22 

44 

ns 

t H oLD Minimum Hold Time for 
Parallel Input Data (Load) 

V cc = 5.0V. 
T a = 25°C 

R L = 4 k£2, C L = 50 pF 


0 

0 

ns 

tg ET up (Clock) Minimum Setup 
Time for Serial Data 

V cc = 5.0V 
T a = 25°C 

R u = 4k£2,C L = 50 pF 


22 

44 

ns 

t H oLD (Clock) Minimum Hold 
Time for Serial Data 

V cc = 5.0V 
T a = 25°C 

R L = 4 k£2, C L = 50 pF 


0 

0 

ns 

Propagation Delay to Logical 
Data in to Q or Q, t pd i 

"1" from 

V cc = 5.0V 
T a = 25° C 

R L = 4 k«,C L = 50 pF 


56 

112 

ns 

Propagation Delay to Logical 
Data in to Q or Q, t pd0 

"0" from 

V cc = 5.0V 
T a = 25°C 

R L = 4 k£2, C L = 50 pF 


33 

66 

ns 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54L165A 
and across the 0°C to 70°C range for the DM74L165A. All typicals are given for Vqc = 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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DM54L165A/DM74L165A 




DM54L165 A/DM74L165 A 
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Series 54L/74L 


DM54L187A/DM74L187A(SN54L187A/SN74L187A) 
low power 1024-bit read only memory 


general description 

The DM54L187A/DM74L187A is a custom- 
programmed Read Only Memory organized as 
256 4-bit words. Selection of the proper word is 
accomplished through the eight select inputs. 

The "A" suffix is used to denote that full "tenth- 
power" technology has been employed in building 
this ROM. 

Two overriding memory enable inputs are provided 
which when mask-programmed in one of the three 
options described will cause all four outputs to 


read either the normal memory contents or go to 
the logical "1" state. 

features 

■ Full tenth-power technology 

■ Pin compatible with SN54187/SN74187 

■ Typical power dissipation 90 mW 

■ Typical access time 85 ns 

■ Custom-programmed memory enable inputs 

■ Open-collector outputs 


logic diagram 


MEMORY 

ENABLE W 2 Or-r 


in (16) = Vcc Pin (8) = GNO 





£ 2 > 
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DM54L187A/DM74L187A 



DM54L187A/DM74L187A 


absolute maximum ratings (Note d operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 

7.0V Supply Voltage (Vqc) 

5.5V DM54L187 

5.5V DM74L187 

-65°C to +1 50° C Temperature (T A ) 

300 C DM54L187 

DM74L187 

4.5 

4.75 

-55 

0 

5.5 

5.25 

+125 

+70 

> > 0° o° 

electrical characteristics (Note 2 ) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V C c = Min 

2.0 



V 

Logical "0" Input Voltage 

V cc = Min 



0.7 

V 

Logical "1” Output Current 

V cc = Max, V 0 = 5.5V 
(Memory Enable = Logical 1) 



50 

PA 

Logical “0” Output Voltage 
DM54L187 
DM74L187 

Vcc = Min, Iq ~ 2.0 mA 
V C c = Min, l 0 = 3.2 mA 



0.3 

0.4 

V 

V 

Logical "1" Input Current 

V cc = Max, V IN = 2.4V 
V cc = Max, V IN = 5.5V 



10 

100 

mA 

mA 

Logical "0” Input Current 

V cc = Max, V IN = 0.3V 


-120 

-180 

mA 

Supply Current (Each Device) 

V C c = Max, All Inputs at GND 


18 

25 

mA 

Input Clamp Voltage 

V C c = Min, l| N = -12 mA 



-1.5 

V 

Propagation Delay to a Logical "0" 
From Enable to Output (t pd0 ) 

V cc =5.0V,C L = 15 pF, 
T a = 25°C, R u = 2.0 kfl 


46 

70 

ns 

Propagation Delay to a Logical "0" 
From Address to Output (t pd0 ) 

V cc =5.0V,C U = 15 pF, 
T a = 25°C, R u = 2.0 kfi 


65 

98 

ns 

Propagation Delay to a Logical ”1" 
From Enable to Output (t pd1 ) 

V cc = 5.0V, C L = 15 pF, 
T a = 25°C, R u = 2.0 kfi 


85 

130 

ns 

Propagation Delay to a Logical "1" 
From Address to Output (t pd1 ) 

V cc = 5.0V, C L = 15 pF, 
T a = 25°C, R L =2.0 kfi 


120 

180 

ns 

Note 1: "Absolute Maximum Ratings'' are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM54L187 
and across the 0°C to +70°C range for the DM74L187. All typicals are given for Vcc - 5.0V and T a = 25°C. 


ordering instructions 






Programming instructions for the DM54L187 or Each card in the data deck prepared by the pur- 

DM74L1 87 are solicited in the form of a sequenced chaser identifies the eight words specified and 

deck of 32 standard 80-column data cards pro- describes the conditions at the four outputs for 

viding the information requested under data card each of the eight words. All addresses must have 

format, accompanied by a properly sequenced all outputs defined and columns designated as 

listing of these cards, and the supplementary "blank" must not be punched. Cards should be 

ordering data. Upon receipt of these items, a com- punched according to the data card format shown, 

puter run will be made from the deck of cards 
which will produce a c.omplete truth table of the 

requested part. This truth table, showing output supplementary orderinq data 

conditions for each of the 256 words, will be ® 

forwarded to the purchaser as verification of the Submit the following information with the data 

input data as interpreted by the computer-abto- cards: 

mated design (CAD) program. This single run also 

generates mask and test program data; therefore, a| Customer's name and address 

verification of the truth table should be completed b) Customer's purchase order number 

promptly. c) Customer's drawing number. 
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data card format 

Column 

1- 3 Punch a right-justified integer representing 
the binary input address (000-248) for 
the first set of outputs described on the 
card. 

4 Punch a (Minus sign) 

5- 7 Punch a right-justified integer representing 
the binary input address (007-255) for 
the last set of outputs described on the 
card. 

8- 9 Blank 

10-13 Punch "H", "L", or "X" for bits four, 
three, two, arid one (outputs Y4, Y3, Y2, 
and Y1 in that order) for the first set of 
outputs specified on the card. H = high- 
level output, L = low-level output, X = 
output irrelevant. 

14 Blank 

15-18 Punch “H", "L", or "X" for the second 
set of outputs. 

19 Blank 

20-23 Punch "H", "L", or "X” for the third set 
of outputs. 

24 Blank 

25-28 Punch "H", "L", or "X" for the fourth set 
of outputs. 

29 Blank 


connection diagram 

Dual-1 n-Line and Flat Package 

MEMORY 

ENABLE OUTPUTS 


BINARY 



TOP VIEW 


30-33 

Punch "H", "L", or “X" for the fifth set 
of outputs. 

34 

Blank 

35-38 

Punch "H", "L" , or "X" for the sixth set 
of outputs. 

39 

Blank 

40-43 

Punch "H", "L", or "X" for the seventh 
set of outputs. 

44 

Blank 

45-48 

Punch "H", "L", or "X" for the eighth 
set of outputs. 

49 

Blank 

50-51 

Punch a right-justified integer representing 
the current calendar day of the month. 

52 

Blank 

53-55 

Punch an alphabetic abbreviation repre- 
senting the current month. 

56 

Blank 

57-58 

Punch the last two digits of the current 
year. 

59 

Blank 

60-61 

Punch “DM" 

62-67 

Punch the National Semiconductor part 
number 54L187 or 74L187 

68-70 

Blank 


truth table 


OPTION 

ME! 

me 2 

OUTPUTS 

i 

0 

0 

Normal 


1 

X 

Logical 1 


X 

1 

Logical 1 

2 

1 

1 

Normal 


0 

X 

Logical 1 


X 

0 

Logical 1 

3 

1 

0 

Normal 


X 

1 

Logical 1 


0 

X 

Logical 1 


X = Don't care 
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DM54L192/DM74L192, DM54L193/DM74L193 


Series 54L/74L 

DM54L192/DM74L192(SN54L192/SN74L192) 
up-down decade counter 

DM54L193/DM74L193(SN54L193/SIM74L193) 
up-down binary counter 

general description 

The DM 54L1 92/ DM 74 LI 92 and DM54L193/ 

DM74L193 are up-down decade and up- down 
binary counters respectively. Separate clock inputs 
determine up or down counting. The unused 
clock input must be tied high when not in use. 

Asynchronous clear and load inputs with clear 
override provide for parallel data entry. Clear 
overrides the load as far as asynchronous data 
entry is concerned. Carry and borrow outputs are 
controlled synchronously. Normal synchronous 
operation requires clear = “0" and load = 1. 


connection diagram 


Dual-In-Line and Flat Package 
DATA DATA DATA 



TOP VIEW 


The counters can drive two standard TTL loads 
over the commercial temperature range and 10 
and 20 low power TTL loads in the "0" and "1" 
states respectively over the military temperature 
range. 

features 

■ Series 54L/74L compatible 

■ 40 mW typical power dissipation 

■ 50 ns typical propagation delay 
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Series 54/74 

DM7831/DM8831,DM7832/DM8832 TRI-STATE® line drivers 
general description 

■ High impedance output state which allows 
many outputs to be connected to a common 
bus line. 

mode of operation 

To operate as a quad single-ended line driver apply 
logical "0"s to the Output Disable pins (to keep 
the outputs in the normal low impedance mode) 
and apply logical ''0'''s to both Differential/ 
Single-ended Mode Control inputs. All four 
channels will then operate independently and no 
signal inversion will occur between inputs and 
outputs. 

To operate as a dual differential line driver apply 
logical "0"s to the Output Disable pins and apply 
at least one logical "1” to the Differential/Single- 
ended Mode Control inputs. The inputs to the A 
channels should be connected together and the 
inputs to the B channels should be connected to- 
In this mode the signals applied to the resulting 
inputs will passnon-inverted on the A 2 and B 2 out- 
puts and inverted on the and Bi outputs. 

When operating in a bus-organized system with 
outputs tied directly to outputs of other 

(Continued) 


connection and logic diagram 


Dual-1 n-Line and Flat Package 



truth-table (Shown for A Channels Only) 


"A" OUTPUT DISABLE 

DIFFERENTIAL/ 
SINGLE ENDED 
MODE CONTROL 

INPUT A, 

OUTPUT A, 

INPUT A 2 

OUTPUT A 2 

0 

0 

0 

0 

Logical "1" or 
Logical "0" 

Same as 
Input A, 

Logical "1" or 
Logical "0" 

Same as 
Input A 2 

0 

0 

X 1 

1 X 

Logical "1" or 
Logical ”0" 

Opposite of 
Input A t 

Logical "1" or 
Logical "0” 

Same as 
Input A 2 

1 X 

X 1 

X 

X 

X 

High 

impedance 

state 

X 

High 

impedance 

state 


X = Don't Care 


Through simple logic control, the DM7831/ 
DM8831, DM7832/DM8832 can be used as either 
a quad single-ended line driver or a dual differential 
line driver. They are specifically designed for 
party line (bus-organized) systems. The DM7832/ 
DM8832 does not have the V cc clamp diodes 
found on the DM7831/DM8831. 

The DM7831 & DM7832 are specified for opera- 
tion over the -55°C to +125°C military tempera- 
ture range. The DM8831 & DM8832 are specified 
for operation over the 0°C to +70°C temperature 
range. 


features 

■ Series 54/74 compatible 

■ 17 ns propagation delay 

■ Very low output impedance— high drive 
capability 

■ 40 mA sink and source currents 

■ Gating control to allow either single-ended or 
differential operation 
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DM7831/DM8831 , DM7832/DM8832 



DM7831/ DM8831 , DM7832/DM8832 


absolute maximum ratings 


Supply Voltage 7V 

Input Voltage 5 5V 

Output Voltage 5 5V 

Storage Temperature Range -65°C to +150°C 

Operating Temperature Range DM7831 , DM7832 -55°C to +125°C 

DM8831 , DM8832 0°C to +70°C 

Lead Temperature (Soldering, 10 sec) 300°C 

Time that 2 bus-connected devices may be in 

opposite low impedance states simultaneously 00 


electrical characteristics (Note d 


, DM7831, DM7832 V cc = 

Logical 1 Input Voltage - ———i — — — - — 

DM8831, DM8832 V cc = 


Logical "0" Input Voltage 
Logical "1" Output Voltage 

Logical "0" Output Voltage 

Logical “1" Input Current 
Logical ''O'' Input Current 
Output Disable Current 
Output Short Circuit Current 
Supply Current 
Input Diode Clamp Voltage 


DM7831, DM7832 V cc = 
DM8831, DM8832 V rr = 


DM7831, DM7832 
DM8831, DM8832 “ 


DM7831, DM7832 
DM8831, DM8832 ' 

DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 
DM7831, DM7832 
DM8831, DM8832 ' 


DM7831, DM7832 
Output Diode Clamp Voltage DM8831 , DM8832 

DM7831, D M8831 ’ 
Propagation Delay to a Logical ''0” 
from Inputs A-, , A 2 , B, , B 2 Differen- 
tial Single-ended Mode Control to 
Outputs, t pd0 

Propagation Delay to a Logical "1" 
from Inputs A, , A 2 , B 1 , B 2 Differen- 
tial Single-ended Mode Control to 
Outputs, t pd1 

Delay from Disable Inputs to High 
Impedance State (from Logical "1" 

Level), ^ H 

Delay from Disable Inputs to High 
Impedance State (from Logical "0" 

Level), t 0H 

Propagation Delay from Disable Inputs 
to Logical "1" Level (from High 
Impedance State), t H 1 
Propagation Delay from Disable Inputs 
to Logical ''O'' Level (from High 
Impedance State), t HO 


= 4 5V 'o'-fr 
l 0 = -2 mA 

= 4 75V 'o = - 40mA 
l 0 = -5.2 mA 

l 0 = 40 mA 

Ip = 32 mA 

Ip = 40 mA 
Ip = 32 mA 
= 5.5V V in =5 5V 
= 5 25V V IN = 2 4V 

= 5.5 V w 
7525V v iN -0 4V 

nHsa; V 0 = 2.4V or 0 4V 


= 5.0V, T a = 25 C 
-12 mA 

= -12 mA,V cc = 5 0V, T A = 25°C 
= +12 mA,V cc = 5.0V, T A = 25°C 

= 5 0V, T a = 25° C 


; = 5.0V, T a = 25 C 


= 5.0V, T a = 25 C 


: = 5 0V, T A = 25 C 


= 5 0V, T a = 25 C 


= 5 0V, T a = 25 C 


MIN 

TYP 

MAX 

UNIT 

2.0 



V 



08 

V 

1.8 

23 


V 

24 

2 7 


V 

1 8 

2.5 


V 

2.4 

2.9 


V 


0 29 

0.50 

V 



0 40 

V 


0.29 

0.50 

V 



0.40 

V 



1 

mA 



40 

ma 


-1 0 

-1.6 

mA 

-40 


40 

juA 

-40 

-100 

-120 


(Note 2) 

(Note 2) 



65 

90 

r A 



-1 5 

V 



-1 5 

V 



V cc + 1 5 

V 


13 

25 

ns 


13 

25 

ns 


6 

12 

ns 


14 

22 

ns 


14 

22 

. ns 


18 

27 

ns 


Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM7831, DM7832 and across the 0°C to 70°C temperature range for the DM8831, 
DM8832. All typicals are given for Vqq = 5.0V and T/\ = 25°C 
Note 2: Applies for T/^ = 125° C only Only one output should be shorted at a time 
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absolute maximum ratings (Note d operating conditions 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Note 2) 


8.0V 

Supply Voltage (Vcc) 

MIN 

MAX 

UNITS 

5.5V 

DM54L192, DM54L193 

4.5 

5.5 

V 

5.5V 

-65° C to +150°C 

DM74L192, DM74L193 
Temperature (T^) 

4.75 

5.25 

V 

300° C 

DM54L192, DM54L193 

-55 

+125 

°c 


DM74L192, DM74L193 

0 

70 

°c 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc - Min 


2.0 

1.3 


V 

Logical "0" Input Voltage 

V c c = Mm 



1 3 

0.7 

V 

Logical "1" Output Voltage 

V cc = Min 

Iout = -200 /tA 

2.4 

28 


V 

, DM54L192,DM54L193 

V cc = 4 5V 

• out = 2 rnA 


0.15 

0.3 

V 

Logical 0 Output Voltage DM 74L192,DM74L193 

V cc = 4 7 5V 

Iout = 2-6 mA 


0 20 

04 

V 

Logical "1" Input Current 

V cc = Max, 
Vin = 2.4V 



<1 

10 

juA 


V C c = Max, 
V, N = 5.5V 



<1 

100 

m a 

Logical "0" Input Current 

V cc = Max, 
V, N = 0.3V 



-0 10 

-0.18 

mA 

Output Short Circuit Current 
(Note 3) 

V cc = Max, 
Vqut = 0V 


-3 

-9 

-15 

mA 

„ , „ , „ DM54L1 92/DM 74L1 92 

V cc = Max 



8.0 

13 

mA 

Supply Current l cc Max DM 54 LI 93 /DM 74 LI 93 

V c c = Max 



75 

12.5 

mA 

Propagation Delay to a Logical "0" from 
Either Count Input to Output, t pd0 

V cc = 50 V 
T a = 25°C 

R L = 4 kfi, C u = 50 pF 


75 

150 

ns 

Propagation Delay to a Logical "0" from 
Count Up to Carry, t pd0 

V cc = 5.0V 
T a = 25° C 

R L = 4 k£2, C L = 50 pF 


60 

120 

ns 

Propagation Delay to a Logical "V from 
Either Count Input to Output, t pd1 

V cc = 5 0V 
T a = 25° C 

R L = 4kO, C L = 50 pF 


45 

90 

ns 

Propagation Delay to a Logical "1" from 
Count Up to Carry, t pd i 

V cc = 5.0V 
T a = 25° C 

R L = 4 kft, C L = 50 pF 


30 

60 

ns 

Maximum Clock Frequency 

V cc = 5 0V 
T a = 25° C 

R L = 4 k ft, C L = 50 pF 

6 

12 


MHz 

Propagation Delay to Logical "1" from 
Count Down to Borrow, t pd1 

V cc = 5.0V 
T a = 25° C 

R L - 4 kft, C L = 50 pF 


30 

60 

ns 

Propagation Delay to Logical "0" from 
Count Down to Borrow, t pd0 

V cc = 5 0V 
T a = 25°C 

R l = 4 kft, C L = 50 pF 


50 

100 

ns 

t S ETUP - Minimum Input Setup 

V cc = 5 0V 
T A = 25°C 

R u = 4kn, C L = 50 pF 


5 

30 

ns 

Minimum Clock Pulse Width 

V cc = 5.0V 
T a = 25° C 

R L = 4 kft, C L = 50 pF 


35 

70 

ns 


Note 1 : “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for “Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits The table of “Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM54L192, DM54L193 and across the 0°C to 70°C range for the DM74L192, 
DM74L193 All typicals are given for Vqq = 5.0V and T/\ = 25°C. 

Note 3: Only one output at a time should be shorted 
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DM54L192/DM74L192, DM54L193/DM74L193 






DM54L192/DM74L192, DM54L193/DM74L193 


logic diagrams 


DM54L192/DM74L192 



3-60 





3-61 


DM54L192/DM74L192, DM54L193/DM74L193 






DM54L192/DM74L192, DM54L193/DM74L193 


dc test circuits 


Vcc 



Vcc 



V IH* V IL» Vqh 


V|H.V, l . Vql 



when testing data inputs, apply 4 5V to clear and load inputs 



>IH 


■iL 




•os 


*cc 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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switching time waveforms 


1 Clear outputs to zero 

2 Load (preset to BCD seven 

3 Count up to eight, nine, carry, zero, one and two 

4 Count down to one, zero, borrow, nine, eight, and se 


DM54L192/DM74L192 


Illustrated below is the following sequence 

1 Clear outputs to zero 

2 Load (preset) to BCD thirteen 

3 Count up to fourteen, fifteen, carry, zero, one, and two 

4 Count down to one, zero, barrow, fifteen, fourteen, and t! 


DM54L193/DM74L193 
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DM54L192/DM74L192, DM54L193/DM74L193 



DM54L192/DM74L192, DM54L193/DM74L193 


switching characteristics 



Note 1 The pulse generators have the following characteristics Z 0 ut ~ 50n, for the data pulse generator, 
PRR = 500 kHz, duty cycle = 50%; for the load pulse generator, PRR = 1 MHz, duty cycle = 50% 
Note 2. C L includes probe and jig capacitance 
Note 3 All diodes are 1 N3064, or equivalent. 

Test Circuit 1 



Note 1- The pulse generator has the following characteristics - PRR = 1 MHz, Z 0 ut = 5052, duty cycle = 
50% 

Note 2 C|_ includes probe and |ig capacitance. 

Note 3 - All diodes are 1N3064. 

Note 4- Count-up and count down pulses shown are for the SN54193/SN74193 binary counters. Count 
cycle for SN54192 decade counter is 1 through 10 
Note 5 Waveforms for outputs Q A , Qe, and Oc are omitted to simplify the drawing. 

Test Circuit 2 



Voltage Waveforms 1 






Voltage Waveforms 2 
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Series 54L/74L 


DM71L22/DM81L22 quad 2-input multiplexers 
DM71L23/DM81L23 TRI-ST ATE®quad 2-input multiplexers 
general description 

The DM71 L22/DM81L22 and DM71 L23/DM81L23 Each buffered output can fanout to two standard 

are quad 2-input multiplexers which select one of TTL unit loads over the commercial temperature 

two word inputs, and outputs the data when range, and 10 54L/74L unit loads in the low state 

enabled. The enable input can be used to synchro- over the Mil temperature range. In addition these 

mze data transfer and forces the output to the "0" devices can fanout to 20 54L/74L unit loads with 

state (DM71 L22/DM81 L22) or high impedance the output in the high state (“1"). 

state (DM71 L23/DM81 L23) when enable = "1". 

The advantage of the DM71 L23/DM81 L23 is that it 
makes "wire-oring" of the outputs possible. 


connection diagram 


Dual-ln-Line and Flat Packages 

V cc ENB 0 C 1 c Cqut 0 D 1 D 0 O ut 



SELECT 0 A 1 A Ao UT 0 b 
TOP VIEW 


truth tables and logic diagrams 




mwmtwmm 


ntwmimmt 



DM71L22/DM81 L22 







\mmi 


wmtwm 

■« 
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DM71L22/DM81L22 , DM71L23/DM81L23 





DM71 L22/DM81L22, DM71 L23/DM81L23 


absolute maximum ratings (Notei) operating conditions 


Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 
DM71 L22, DM71 L23 
DM81 L22, DM81 L23 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


-55°C to +1 25°C 
0°C to +70° C 
-65°C to +1 50°C 
+300° C 


Supply Voltage (Vcc) 
DM71 L22, DM71 L23 
DM81 L22, DM81 L23 
Temperature (T A ) 

DM71 L22, DM71 L23 
DM81 L22, DM81 L23 


-55 +125 

0 70 


electrical characteristics (Note 2) 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical "0" Output Voltage 

Third State Output Current 
Logical “I” Input Current 

Logical “O'' Input Current 

Output Short Circuit Current 
(Note 3) 

•ccmax DM71 L22/DM81 L22 

Iccmax DM71 L23/DM81 L23 

Input Clamp Voltage 
Output V cc Clamp Voltage 
Output Ground Clamp Voltage 

Propagation Delay to a Logical "0" from 
0 or 1 to Zqut* tpdo 

Propagation Delay to a Logical “O'' from 
Select to Zqut- W 

Propagation Delay to a Logical "1“ from 
0 or 1 to Zqut« fpdi 

Propagation Delay to a Logical ”1" from 
Select to Zqut» tpdi 

Delay from Enable to Output from 
Logical “1" to High Impedance State 

Delay from Enable to Output from 
Logical "0“ to High Impedance State 

Delay from Enable to Output from 
High Impedance State to Logical “I" 

Delay from Enable to Output from 
High Impedance State to Logical “0" 

Propagation Delay to a Logical "1“ from 
Enable to Z 0 ut» t pd1 

Propagation Delay to a Logical “0“ from 
Enable to Z OU t. tpdo 


CONDITIONS 

MIN 

Vcc = Mm 

20 

Vcc = Min 


Ioh = -200 jU A, Vcc = Min. 

24 

Mil. Iout = 2 m A, Vcc = Min. 
Comm Iout = 3.6 rn A 


DM71L23/DM81L23 Only, V cc = Max 

-40 

V| N = 2.4V, V cc = Max. 


V, N = 5.5V, V cc = Max 


V|m = 0 3V, Vcc = Max. 


Vqut = 0V, Vcc = Max 

-3 

See DC Test Ckts, V c c = Max 


See DC Test Ckts, V C c = Max 


V cc “ 5 0V, T a = 25°C, R l = 4 k£2, C L = 50 pF 

20 

V cc = 5 0V, T a = 25° C, R L = 4 kft, C L = 50 pF 

25 

V cc = 5.0V, T a = 25°C, R l = 4 kfi, C L = 50 pF 

20 

V cc = 5 0V, T a = 25°C, R L = 4 kft, C L = 50 pF 

35 

V cc = 5 0V, T a = 25°C, R L = 4 kft, C L = 50 pF 
DM71 L23/DM81L23 Only 

15 

V cc = 5 0V, T a = 25°C, R l = 4 kft, C u = 50 pF 
DM71 L23/DM81 L23 Only 

35 

V cc = 5 0V, T a = 25°C, R l = 4 kft, C L = 50 pF 
DM71 L23/DM81L23 Only 

15 

V cc = 5 0V, T a = 25°C, R L = 4 k ft, C L = 50 pF 
DM71 L23/DM81L23 Only 

20 

DM71 L22/DM81 L22 Only 

30 

DM71 L22/DM81L22 Only 

30 


MIN TYP MAX UNITS 





Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics” provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM71 L22, 
DM71 L23 and across the 0°C to 70°C range for the DM81 L22, DM81 L23 All typicals are given for Vcc = 5 0V and 
T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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NOTE For l| H on 0/1, tike enable input to 4 5V and 1/0 to 0 volts 

For l IL on 0/1, ground enable and take select input to 0V/4.5V 

Test l| H & I|l on select & enable inputs separately with no special conditions on other inputs 


Each output tested separately 


»C£ 


•ihJil 


■OS 


DM71L22 ac test setup 


VoUT 



DM71L22/ DM81L2.2 , DM71L23/DM81L23 
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Series 54L/74L 


DM75L11/DM85L11 TTL dual gated D flip flop 


general description 

The DM75L1 1/DM85L1 1 is a low power TTL 
dual gated D flip flop utilizing two gate inputs. 
Both gate inputs must be low to enable data trans- 
fer to the Q and Q outputs. If either gate input is 
high the data on the Q and Q outputs is constant. 


features 

■ Positive edge triggered, buffered clock 

■ 18 mW typical power dissipation 

■ 70 ns typical propagation delay 

■ Pin compatible with STD TTL DM751 1/ 
DM8511 


logic and connection diagrams 


Dual-ln-Line and Flat Package 

V C c CLOCK G2 G1 0 0 Q CLEAR 




truth table 


D 

Gl 

g 2 

CLR 

Q n+ i 


0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

X 

1 

X 

0 

Qn 

On 

X 

X 

1 

0 

Qn 

On 

X 

X 

X 

1 

0 

1* 


* Asynchronous Transition 
X = Irrelevant (Don't Care) 
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DM75L11/DM85L11 





DM75L11/DM85L 


absolute maximum ratings (Note i) 


operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

+8.0 V pc 

Supply Voltage (V^c) 




Input Voltage 

+5 5 Vpc 

DM75L11 

4.5 

5.5 

V 

Output Voltage 

+5.5 V DC 

DM85L11 

4.75 

5.25 

V 

Storage Temperature Range 

-65° C to +1 50°C 

Temperature (T/\) 




Lead Temperature (Soldering, 10 sec) 

300° C 

DM75L11 

-55 

+125 

°c 



DM85L11 

0 

70 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 







Logical "1" Input Voltage 

V cc = Min 

20 

1.3 


V 

Logical "0" Input Voltage 

Vqc = Min 


1 3 

0.7 

V 

Logical "1" Output Voltage 

Vcc = Min, Iout = -200/jA 

2.4 

2.8 


V 

. , „„„ ^ w , DM75L11 

Vcc = Min, Iout = 2 0 m A 
Vcc = Min, Iqut = 3.6 m A 


0.15 

0.30 

V 

Logical 0 Output Voltage DM85U1 


0.20 

0.40 

V 

Logical "1" Input Current DM75L11 

V cc = Min, V IN = 2.4V 



10 

mA 

All Inputs DM85L11 

Vcc = Min, V| N = V C c 



100 

juA 

Logical "0" Input Current 
All Inputs 

V cc = Max, V, N = 0.3V 


-100 

-180 

HA 

Output Short Circuit Current 
(Note 3) 

Vcc = Max, Vqut = 0V 

-3 

-9 

-15 

mA 

Supply Current (Per Package) 

V cc = Max 


3.5 

4.9 

mA 

Propagation Delay to a Logical "0" 

V cc = 5 0V, T a = 25°C 


75 

125 

ns 

from t PH i_ Clock to Output, t pd0 

Figure 1 Waveforms A 


Propagation Delay to a Logical "1" 

V cc = 5.0V, T a = 25°C 


55 

95 

ns 

from t PLH Clock to Output, t pd1 

Figure 1 Waveforms A 


Propagation Delay to a Logical "0" 

V cc = 5.0V, T a = 25°C 


75 

125 

ns 

from tpHL Clear to Output, t pd0 

Figure 2 Waveforms B 


Propagation Delay to a Logical "1” 

V CC = 5 0V, T a = 25°C 


55 

95 

ns 

from t PLH Clear to Output, t pd1 

Figure 2 Waveforms B 


Maximum Clock Frequency 

V cc = 5 0V, T a = 25°C 
Figure 1 Waveforms A 

6 

9 


MHz 

Minimum Clear Pulse Width, t w(CLEAR ) 

V cc = 5.0V, T a = 25°C 
Figure 2 Waveforms B 


30 

100 

ns 

Minimum Clock Pulse Width, t W ( C i_ocK) 

V cc = 5.0V, T a = 25° C 
Figure 1 Waveforms A 


30 

100 

ns 

Minimum Set-Up Time for Data 

V cc = 5 0V, T a = 25°C 


40 

80 

ns 

Input, t s(DATA) 

Figure 3 Waveforms C 


Minimum Hold Time t H(DATA ) 

V cc = 5.0V, T a = 25°C 


30 

60 

ns 

for Data Input 

Figure 3 Waveforms C 


Minimum Set-Up Time t s(G) for 

V cc = 5.0V, T A =25°C 


40 

80 

ns 

G, or G 2 Input 

Figure 4 Waveforms D 


Minimum Hold Time t H (G) f° r 

V cc = 5.0V, T a = 25°C 


30 

60 

ns 

Gt or G 2 Input 

Figure 4 Waveforms D 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM75L1 1 and 
across the 0°C to 70°C range for the DM85L11. All typicals are given for Vqq = 5.0V and T/^ = 25° C. 

Note 3: Only one output at a time should be shorted. 

Note 4: Switching parameters guaranteed to change less than 50% over the full operating temperature range. 











switching time waveforms 




ac test circuits 



FIGURE 3. Use Waveforms C 

V C C 

£ 4K±5X 

FIGURE 4. Use Waveforms D 

— | LOAD | = OUTPUT- 

t H ^-N-> 

50 pF 

t | ALL DIODES 

“ I 1N3064 OR EQUIVALENT 


I 

I 


FIGURE 5. 
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Series 54L/74L 


DM75L12/ DM85L12 dual JK, D flip flop 


general description 


The DM75L12/DM85L12 is a dual JK, D flip flop 
with a common clock and common clear. A 
mode control input on each flip flop determines 
the type of flip flop operation. (Mode = "1" 
enables the JK mode, and mode = “0" enables the 
D mode.) The clear input is an asynchronous 
input which overrides all other inputs. 


Q and Q outputs are both provided on each 
flip flop. Typical propagation delays from clock 
to outputs are approximately equal to three low 
power TTL gate delays. 


logic and connection diagrams 



•ONLY LOGIC FOR ONE OF THE TWO FLIP FLOPS IS SHOWN 
••CLOCK AND CLEAR ARE COMMON TO BOTH FLIP FLOPS 


truth table 


J 

K 

M 

CLEAR 

Q n+1 

0 

0 

1 

0 

Qn 

1 

0 

1 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 

Qn 

X 

X 

0 

0 

D 

X 

X 

X 

1 

0* 


* Asynchronous Transition 




absolute maximum ratings (Note i> operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

+8.0 Vqc 

Supply Voltage (Vcc) 
DM75L12 

4.5 

5.5 

V 

Input Voltage 

+5.5 V DC 

DM85L12 

4.75 

5.25 

V 

Output Voltage 

+5.5 Vqc 

Temperature (T/^) 




Storage Temperature Range 

-65° C to +1 50° C 

DM75L12 

-55 

+125 

°c 

Lead Temperature (Soldering, 10 sec) 

300° C 

DM85L12 

0 

70 

°c 


electrical characteristics (Note 2) 


V cc = 5.0V, T A = 25°C, R l = 4k£2, C L = 50 pF 

PARAMETER 

CONDITIONS 

WAVEFORM 
REF tA 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = Max 


2 

1 3 


V 

Logical "0" Input Voltage 

V cc = Max 



1 3 

0 7 

V 

Logical "1" Output Voltage 

Iqut = -200/iA, V cc = Min 


2 4 

28 


V 

Logical "0" Output Voltage 

M,llo UT .2mA v cc -M,n 

Corn Iout *“3 6 m A, 



0 15 
0 20 

03 
0 4 

V 

V 

Logical "1" Input Current 

V| N = 2 4V D, J, K, M, Inputs, CP, CLEAR 
V IN = 5 5V V cc = Max 




10 

100 

mA 

/iA 

Logical "0" Input Current 

V !N = 0 3V, All Inputs 
V C c = Max 




-180 

(UA 

Output Short Circuit Current 
(Note 3) 

Vout = 0V, V cc = Max 


-3 

-9 

-15 

mA 

Supply Current — l cc Max 

Mt - M 2 - CP - "0", All Other Inputs - "1" 
V C c = Max 




45 

mA 

Propagation Delay to a Logical 




60 

120 

ns 

"0" from Clock to Output, t pd0 





Propagation Delay to a Logical 


to 


35 

70 

ns 

"1" from Clock to Output, t pd i 




Propagation Delay to a Logical 




57 

114 

ns 

"0" from Clear to Output, t pd0 


*1 1 


Maximum Clock Frequency 



6 

10 


MHz 


JK 

t3. t4 


77 

140 

ns 

tsETUP Minimum 

Mode 

*7- *10 


81 

150 

ns 


Data 

*■12' *13 


45 

90 

ns 


JK 

t 5 . t 6 


77 

140 

ns 

t H QLD Minimum 

Mode 

t 8- *9 


81 

150 

ns 


Data 

*14. *15 


45 

90 

ns 


Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM75L12 
and across the 0°C to 70°C range for the DM85L12. All typicals are given for Vcc = 5.0V and T A = 25° C. 

Note 3: Only one output at a time should be shorted. 
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DM75L12/DM85 L12 


ac test circuit 
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Series 54L/74L 


DM75L51/DM85L51 low power TRI-STATE® quad-D flip flop 


general description 

The DM75L51/DM85L51 is a TRI-STATE ® logic 
device which provides four D-type flip flops in one 
package which operate synchronously from a com- 
mon clock. 

A unique three-state output allows the device to 
be used in bus-organized systems. The outputs can 
be directly wired to outputs of other DM75L51/ 
DM85L51s without encountering the problems 
normally met with "collector-ORing” LP TTL cir- 
cuits. This is accomplished by gating the normally 
low impedance logical ”1" or logical "0” output 
into a high impedance state. 

The DM75L51/DM85L51 is completely compatible 
with other Series 54L/74L devices. 


features 

■ Series 54L/74L compatible 

■ 50 ns typical propagation delay 

■ 30 mW typical power dissipation 

■ Outputs directly connectable for bus-line opera- 
tion 

■ A "do-nothing” state accomplished without 
gating the clock 

■ Simple disable encoding 


logic and connection diagrams 



Dual-ln-Line and Flat Package 


OATA 

INPUT 

INPUT DISABLE 



OUTPUT OUTPUT 

DISABLE 


TOP VIEW 


truth table 

(Both Output Disables Low) 


DATA INPUT DISABLES 


lical "0" on both inputs 
I Logical "0" on both inputs 
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DM75L51/DM85L51 




DM75L51/DM85L51 


absolute maximum ratings (Notei) 

Supply Voltage 8.0V 

Input Voltage 5 5V 

Output Voltage 5.5V 

Operating Temperature Range DM75L51 -55°C to 125°C 

DM85L51 0°C to 70°C 

electrical characteristics (Note 2) 


Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-65 C to 150°C 
300° C 


PARAMETER 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 
Logical "0" Output Voltage 
Third State Output Current 
Logical "1" Input Current 
Logical ”0" Input Current 


CONDITIONS 


DM75L51 

DM85L51 

DM75L51 

DM85L51 

DM75L51 

DM85L51 

DM75L51 

DM85L51 

DM75L51 

DM85L51 - 

DM75L51 

DM85L51 

DM75L51 

DM85L51 


Output Short Circuit Current DM75L51 

(Note 3) DM85L51 - 

Supply Current - (each device) DM75L51 

lcc(max) DM85L5T 

Propagation Delay to a Logical "0" from 
Clock to Output, t pd0 

Propagation Delay to a Logical "1" from 
Clock to Output, t pd1 

Propagation Delay from Clear to 
Output, t pdR 

Delay from Output Disable to High 
Impedance State (from Logical "1" 

Level), t 1H 

Delay from Output Disable to High 
Impedance State (from Logical "0" 

Level), t 0H 

Delay from Output Disable to 
Logical “I” Level (from High 
Impedance State), t H1 

Delay from Output Disable to 
Logical ”0" Level (from High 
Impedance State), t H0 

Maximum Clock Frequency 

Input Data Setup T ime, t SDAXA 

Input Data Hold Time, t HDATA 
Input Disable Setup Time, t SDls 
Input Disable Hold Time, t Hn|C; 


V cc = 5 0V 
T a = 25°C 


V cc = 5.0V 
T a = 25°C 


V cc = 5.0V 
T a = 25°C 


V cc = 5.0V 
T a = 25°C 

V cc = 5.0V 
T a = 25°C 
V cc = 5.0V 
T a = 25°C 

V cc = 5.0V 
T a = 25°C 

V cc = 5 0V 
T a = 25°C 

V CC = 5.0V 
T a = 25° C 


I OUT 1 ftlA 

Iqut = m A 

•out = 2 mA 
Iout = 3.6 mA 

V OUT = 2.4V 
V OU T = 0.3V 

V,n = 2.4V 
V.n = 5.5V 


TYP 

MAX 

UNITS 

1.3 


V 

1.3 


V 

1.3 

0.7 

V 

1.3 

0.7 

V 

2.7 


V 

2.7 


V 

0.15 

0.3 

V 

0.2 

04 

V 


20 

pA 


-40 

pA 

<1 

10 

ma 

<10 

100 

pA 

-120 

-180 

HA 

-120 

-180 

pA 

-8 

-15 

mA 

-8 

-15 

mA 

5.5 

9 

mA 

77 

120 

ns 

39 

70 

ns 

72 

110 

ns 

18 

50 

ns 

32 

75 

ns 

28 

55 

ns 

35 

60 

ns 

15 


MHz 

+5.7 

+10 

ns 

+2 


ns 

33 

45 

ns 

19 

40 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM75L51 and 
across the 0°C tp 70°C range for the DM85L51 . All typicals are given for Vqq = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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BUSLINES 


mA FOR DRIVING OTHER LPTTL INPUTS 


SELECTED AS 
DRIVING 
DEVICE 


GATED INTO 
THIRD STATE 


GATED INTO 
THIRD STATE 



FIGURE 1 


SELECTED AS 
DRIVING 
DEVICE 



20 #*A LEAKAGE CURRENT 

FIGURE 2 



mode of operation 

The high impedance state occurs on all outputs of 
all devices except the four outputs of the one de- 
vice selected (Figure 1). The result is that the 
selected device has a normal LPTTL low imped- 
ance output providing good capacitive drive capa- 
bility and waveform integrity especially during the 
transition from a logical "0" to a logical "1". The 
other outputs are all in the “third-state" and take 
only a small amount of leakage current from the 
driving outputs. Since the logical “1“ output cur- 
rent of the selected device is 5 times that of a 
normal Series 54L/74L output (1.0 mA vs 200 //A), 
the output is easily able to supply that leakage 
current to as many as 45 connected devices and 
still retain enough drive for a full Series 54L/74L 
fanout of 10 at the end of the bus line (Figure 2). 

A two-input NOR gate facilitates selection of the 
driving device through the use of only two 1 out of 
5 decoders for as many as 64 DM75L51/DM85L51s 
(Figure 3). 

A problem inherent in conventional D-type flip 
flops is that it is impossible to code the data input 
in such a way as to cause the flip flop to remain in 


its present state when clocked. Because flexibility 
is not as great as with a J-K flip flop (and its J=0, 
K=0 state), to keep a D-type flip flop in its present 
state it is usually necessary to gate the clock, 
which increases the danger of false-clocking. The 
DM75L51/DM85L51 contains a gated input disable 
which does not disrupt clocking, but rather recir- 
culates information from the Q output to the D 
input. In this manner the flip flop does not change 
state and the possibility of false-clocking is elimi- 
nated. 



The following logic levels control the device: 

■ Clocking occurs on the positive-going transition. 

■ Clearing is enabled by taking the input to a 
logical "1“ level. 

■ Outputs are placed in the “third-state" if either 
of the two Output Disable inputs is taken to a 
logical "1“ level. 

■ The flip flops will remain in their previous state 
when clocked so long as either of the two Data 
Input Disable inputs is taken to a logical “1" 
level. 
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DM75L51/DM85L51 
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switching time waveforms (con't) 



ac test circuits 



AC TEST [ OUTPUT I OUTPUT I 
I I DISABLE 1 I DISABLE 2 I 


INPUT CONDITIONS 
I DATA INPUT I DATA INPUT I 
I DISABLE I DISABLE I 


INPUT D INPUT C I INPUT B 



ac 

load 

circuit 

Vcc 




i 

/ SWITCH 1 




:‘ 4K 
; » * 5 % 


OUTPUT Q 
Cl 

SEE NOTE 4) 

1 ' 
T ; 

» W ( 

► . DIODES 

> 2 L ,SEE N0TE 51 

y. 

Note 1 Pulse gen PRR = 500 kHz, tp (dock) >200 ns, t r = t, = 15 ns 
Note 2. See ac switching time waveforms. 

Note 3 Tie these inputs together, see ac switching time waveforms 
Note 4. Includes |ig and probe capacitance. 

Note S All diodes are 1 N3064 or equivalent 
Note 6 Jig capacitance 
Note 7 Use 50% duty cycle 



( > 

/ SWITCH 2 

i 
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DM75L52/DM85L52.DM75L54/DM85L54 



Series 54L/74L 


DM75L52/ DM85L52 TRI-STATE® 
DM75L54/DM85L54 TRI-STATE 

general description 

The DM75L52/DM85L52 and DM75L54/DM85L54 
are LPTTL TRI-STATE synchronous decade and 
binary counter/latch circuits respectively. The cir- 
cuit consists of a counter made up of four edge- 
triggered J-K flip-flops. 


The circuits logically combine the function of 
counters for frequency division, latches to hold 
the counter's information, and output buffer gates 
which allow active LPTTL outputs as well as the 
high impedance (3rd) state for output multiplexing 
of data. 


decade counter/latch 
binary counter/latch 

features 

■ Series 54L/74L compatible 

■ 38 mW typical power dissipation 

■ TRI-STATE outputs directly connectable for 
bus-line operation 

■ TRI-STATE outputs information may be latched 

■ 50 ns typical propagation delay 

■ Count mode and terminal count output are 
operable when the outputs are in the high 
impedance state or latch mode. 

■ Blanking capability with the DM75L52/ 
DM85L52 

■ Positive true logic 


logic and connection diagram 


Dual-In-Line and Flat Package 



typical application 


Multi-Stage Synchronous Counter with Visual Display 


DISPLAY DISPLAY DISPLAY DISPLAY 

UNIT UNIT UNIT UNIT 



TO MORE 

SIGNIFICANT 

STAGES 
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absolute maximum ratings (Notei) operating conditions 


Supply Voltage 8.0V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


Supply Voltage (Vcc) 
DM75L52/75L54 
DM85L52/85L54 
Temperature (T A ) 

DM75L52,DM75L54 
DM85 L52,DM85 L54 


electrical characteristics (Note 2) 


PARAMETER 


Logical "1" Input Voltage 

Logical "0" Input Voltage 

Logical "1" Output Voltage 

Logical “1 " Output Voltage — Terminal Count 

Logical "0” Output Voltage 

Third State Output Current 

Logical ”1" Input Current 
"CET" 

"Other Inputs" 

Logical "0" Input Current 
"CET" 

"Other Inputs" 

Output Short Circuit Current (Note 3) 

Supply Current - (Each Device) l cc (Max) 
Propagation Delay to a Logical "0" from 
Clock to any Output, t pd0 

Propagation Delay to a Logical "1" from 
Clock to any Output, t pd1 

Propagation Delay from 
TE to Output, t pd(TE) 

Delay from Output Disable to High Impedance 
State (from Logical "1" Level), t 1H 
Delay from Output Disable to High Impedance 
State (from Logical "0" Level), t 0H 
Delay from Output Disable to Logical "1" 
Level (from High Impedance State), t H1 
Delay from Output Disable to Logical "0" 
Level (from High Impedance State), t H0 
Maximum Clock Frequency 


CONDITIONS 


Iout = mA 
Iout ~ -200 /iA 

DM75L52/DM75L54, I OU t = 2 mA 

DM85L52/DM85L54, I OU t = 3.6 mA 

V 0 ut=2 4V 

Vout = 0.3V 

V,n = 2 4V 

V in = 5.5V 

V IN = 2.4V 

V IN = 5 5V 

V, N = 0.3V 
V, N = 0 3V 
Vqut = 0V 

V cc = 5.0V, T a = 25°C 
V cc = 5 0V, T a = 25°C 


V cc = 5.0V, T a = 25° C 
V cc = 5.0V, T a = 25°C 
V cc = 5.0V, T a = 25° C 
V cc = 5.0V, T a = 25° C 
V cc = 5 0V, T a = 25° C 



20 

juA 


-40 

MA 

<2 

20 

ma 

<20 

200 

ma 

<1 

10 

HA 

<10 

100 

MA 

-240 

-360 

m a 

-120 

-180 

juA 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across thte -55° C to +125°C temperature range for the DM75L52, 
DM75L54 and across the 0°C to 70°C range for the DM85L52,DM85L54. All typicals are given for Vcc = 5.0V and 
T a = 25° C 

Note 3: Only one output at a time should be shorted. 
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DM75L52/DM85L52,DM75L54/DM85L54 


mode of operation 

When the Transfer Enable (TE) is at a logical "1" 
level the data transfer paths between the counter 
outputs and the output buffer gates are maintained. 
When the Transfer Enable is at a logical “0" level, 
the data transfer paths are inhibited, and the state 
of the output buffer gates are locked in by the 
latches. The counter and Terminal Count (TC) 
output remain operable during this time. 

Asynchronous Clear (CL) resets the counter to 
0000. 

Asynchronous Preset (PRE) sets the counter to 
1111. The 1111 state may be used in the 
DM75L52/DM85L52 for blanking out leading 
zeroes in visual displays. The next clock pulse 
will advance the DM75L52/DM85L52 to 0001 
which denotes the first count of the blanked 
zero. The next clock pulse will advance the 
DM75L54/DM85L54 to 0000. 

The Terminal Count (TC) output is active high 
when the counters are at terminal count and the 
CET is high. The Terminal Count logic equations 
are: 

DM75L52/DM85L52 TC = CET- A- BCD 
DM75L54/DM85L54 TC = CETABCD 
The following logic levels control the device: 

■ The counters changes state on the positive- 
going transition of the clock. 


logic tables 


■ Clearing or presetting is enabled by taking the 
respective input to a logical "1" level. 

■ To enable the count mode both CET and CEP 
inputs must be at a logical "1" level. 

■ To latch the outputs the Transfer Enable (TE) 
input must be taken to the logical "0" level. 

■ To place the TRI-STATE outputs into the 
"third-state" either of the Output Disable (OD) 
inputs must be taken to the logical "1" level. 

The clock input must be high during the high to 
low transition of CEP and/or CET for correct 
logic operation. The CEP and CET inputs may be 
used in a high speed look ahead technique (see 
application). 

Counter stages can be cascaded as shown above 
to provide multiple stage BCD or Binary synchro- 
nous counting by using the DM75L52/DM85L52 or 
the DM75L54/DM85L54 respectively. With a Ter- 
minal Count (TC) fan out of ten the above scheme 
allows eleven stages to operate at the maximum 
frequency equivalent to a two stage counter. 

The characters displayed can be held with a low 
level on the strobe line while the counters can 
continue counting. The display can be updated by 
applying a positive pulse to the strobe line. 


FUNCTION TABLE 


INPt 

TS 

OUTPUTS I 

can 

BBI 

1333 




El 

A 

DEI 


■a 

H 

X 

X 

X 

X 

X 

D 

"High Impedance State" 

. 

H 

1 

X 

X 

X 

X 

D 

"High Impedance State" 


0 

0 

X 

X 

1 

X 

1 

0 

0 1 0 

0 

0 

0 

0 

X 

X 

mm 

1 

1 

1 

1 1 1 

1 


0 

0 

X 

X 

■■ 

X 

0 


LATCH 


* 

0 

0 

1 

1 

MM 

0 

1 


COUNT 




"Function of the count sequence 


DM75L52/DM85L52 
DECADE COUNT SEQUENCE 


DM75L54/DM85L54 
BINARY COUNT SEQUENCE 



c 

UTPU 

TS | 

COUNT 

A 

B 

C 

D 

TC 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

2 

0 

1 

0 

0 

0 

3 

1 

1 

0 

0 

0 

4 

0 

0 

1 

0 

0 

5 

1 

0 

1 

0 

0 

6 

0 

1 

1 

0 

0 

7 

1 

1 

1 

0 

0 

8 

0 

0 

0 

1 

0 

9 

1 

0 

0 

1 

1 

**lf Preset 






Applied 






Next 

1 

1 

1 

1 

0 

Count 

1 

0 

0 

0 

0 


‘The 1111 state may be used in conjunction with 
certain decoder/drivers i e , DM5446, DM5447 
and DM5448 for blanking leading zeroes 
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DM75L52/DM85L52,DM75L54/DM85L54 


ac test circuit 


sv 


INPUTS 

I 

SEE 

TABLE 1 

I 


OM75L52, 

DM75L54 


FIGURE 1 


TEST 

INPUT CONDITIONS | 

OD1 

OD2 

CET 

CEP 

CLEAR 

PRESET 

CP 

TRANSFER 

ENABLE 

tpdO 

GND 

GND 

V CC 

Vcc 

GND 

GND 

See Note 1 

Vcc 

tpdl 

GND 

GND 

V C c 

Vcc 

GND 

GND 

See Note 1 

Vcc 

tpdlTE) 

GND 

GND 

Vcc 

Vcc 

GND 

GND 

See Note 1 

See Note 2 

t 1H 

See Note 4 

See Note 4 

GND 

GND 

GND 

Vcc 

GND 

v cc 

tOH 

See Note 4 

See Note 4 

GND 

GND 

Vcc 

GND 

GND 

V C c 

tm 

See Note 4 

See Note 4 

GND 

GND 

GND 

Vcc 

GND 

Vcc 

t H o 

See Note 4 

See Note 4 

GND 

GND 

o 

o 

> 

GND 

GND 

V C c 

f CLOCK 

GND 

GND 

Vcc 

Vcc 

GND 

GND 

See Note 9 

V C c 


TABLE 1 


ac load circuit 



FIGURE 2 


TEST 

SWITCH SI 

SWITCH S2 

C L 

tpdO 

Closed 

Closed 

50 pF 

tpdl 

Closed 

Closed 

50 pF 

tpd(TE) 

Closed 

Closed 

50 pF 

tlH 

Closed 

Closed 

50 pF (See Note 8) 

toH 

Closed 

Closed 

50 pF (See Note 8) 

tHI 

Open 

Closed 

50 pF 

*HO 

Closed 

Open 

50 pF 

fclock 

Closed 

Closed 

50 pF 


Note 1. Pulse gen PRR^ 1 MHz, t,^ 15 ns, 5 ns, tp (dockl ^ 200 ns. 

Note 2 See switching time waveforms. 

Note 3 Apply V cc momentarily to clear input then ground, enter 9 clock pulses for DM75L52/DM85L52 
or 15 clock pulses for DM75L54/DM85L54, leaving the clock high on the last clock pulse. 

Note 4 Tie these inputs together, see switching time waveforms. 

Note 5 Includes |ig capacitance 

Note 6 All diodes are F 0100 or equivalent 

Note 7 Open switch S3 for tp^orrcK tpdicrci. 

Note 8 Jig capacitance 

Note 9 f clock 50% duty cycle 
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DM75L52/DM85L52.DM75L54/DM85L54 





DM76L13/DM86L13 


KIS 


DM76L13/DM86L13 quad gated 


general description 

The DM76L13/DM86L13 is a low power TTL 
quad gated D flip-flop with direct clear and gated 
inputs. The gate, if set to a logical "1" level, will 
inhibit data entry from the data input. 


Series 54L/74L 


D flip-flop 


features 

■ Positive-edge-triggered, buffered clock 

■ Typical power dissipation 25 mW 

■ Typical propagation delay 70 ns 

■ Pin compatible with std. TTL DM7613/DM8613 


logic and connection diagrams 


Dual-ln-Line and Flat Package 

Vcc CLEAR 




truth table 


D 

G 

CLR 

q n+i 

1 

0 

0 

1 

0 

0 

0 

0 

X 

1 

0 

On 

X 

X 

1 

0* 


* Asynchronous transition 
X = Don't Care 
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absolute maximum ratings (Notei) operating conditions 


Supply Voltage 7.0V 

Input Voltage 5.5V 

Output Voltage 5.5V 

Storage Temperature Range -65° C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 



MIN 

MAX 

UNITS 

Supply Voltage (Vcc) 

DM76L13 

4.5 

5.5 

V 

DM86L13 

4.75 

5.25 

V 

Temperature (T/^) 

DM76L13 

-55 

+125 

°c 

DM86L13 

0 

+70 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

| LIMITS 


MIN 

TYP 

MAX 


Logical "1” Input Voltage (V, H ) 

V cc = Min 

2.0 



V 

Logicar'l" Input Current (l (H ) 

V cc = Max, V, N = 2.4V 



10 

/uA 


V cc = Max, V, N = 5.5V 



100 

ma 

Logical "0" Input Voltage (V tL ) 

V C c = Mm 



0.7 

V 

Logical "0" Input Current (l )L ) 

V cc = Max, V, N = 0.3V 



-180 

mA 

Logical "1" Output Voltage (V Q h) 

Vcc = Min, Iqh = — 200/liA, 
V, N (0)= 0.7V, V 1N(1) = 2.0V 

2.4 



V 

Output Short Circuit Current (l 0 s)(Note 3) 

V cc = Max, Vqut = 0V 

-3.0 


-15 

mA 

Logical "0" Output Voltage (V 0 |J 

V cc = 4.5V l OL = 2.0 mA, 
V| N (0) = 0.7V, V in(1) =2.0V 



0.3 

V 


Vcc = 4.75, Iql = 3.6 mA 
V, N (0)= 0.7V, V IN(1 , = 2.0V 



0.4 

V 

Supply Current (l cc ) 

V C c = Max, 

Clock = Clear = 2.0V, 
All Other Inputs = 0V 



7.9 

mA 

Propagation Delay to a Logical "0" 
From Clock to Output (t pd0 ) 

-\ 



70 

100 

ns 

Propagation Delay to a Logical "0" 




68 

100 

ns 

From Clear to Output (t pd0 ) 
Propagation Delay to a Logical "1" 


V cc = 5.0V 
) T a = 25°C 


41 

60 

ns 

From Clock to Output (t pd1 ) 
Maximum Clock Frequency (f MA x) 


r C L = 50 pF 


6.9 

5.0 

MHz 

Iset UP 1 




55 

100 

ns 

tsET UP 0 




60 

100 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM76L13 
and across the 0°C to +70°C range for the DM86L13. All typicals are given for Vcc - 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 

Note: All currents into device pins shown as positive, out of device pins as negative. All voltages referenced to ground 
unless otherwise noted. All values shown as max or min on absolute value basis. 
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DM76 L24/ DM86 L24 


ISIS Series 54L/74L 


DM76L24/DM86L24 low power. TRI-STATE® 
4-bit magnitude comparator with A almost B 


general description 

The DM76L24/DM86L24 is a low power TRI- 
STATE® 4-bit magnitude comparator compatible 
with most TTL and DTL families. This device is 
expandable to any number without external gates. 
It compares two 4-bit words and determines their 
relative magnitude with the result being indicated 
by the four outputs: A>B , A<B , A = B and 
A ~ B. 

The A < B and A > B are active High outputs, 
active with the relative magnitude of W A (Word A) 
and W B input conditions. 

The A = B is High only when all of W A and W B 
inputs are identical. 

The A ~ B output is unique with the device and is 
described as "W A (Word A) Almost (But not 
Equal to) W B (Word B)." The A ~ B output is 
High only when W A is within one binary count 
of W B . 

For maximum function expansion (Figure X) the 
A > B and A < B outputs of the less significant 
bit comparator can be connected to the least 
significant bit input of the next most significant 
comparator. For expansion of the A ~ B function: 


a standard multiple input NAND gate with each of 
the A ~ B outputs connected to a gate input will 
indicate a W A ~ W B . 

The maximum speed method of cascading and 
typical comparison times are shown in Figure Y. 

TRI-STATE outputs are activated by tying both 
active low input enables to a logical "Low." 
Raising either to a logical "High" forces the out- 
puts to the High Impedance state. 


features 

■ Typical power dissipation 75 mW 

■ Typical prop, delay 70 ns 

■ May be cascaded to compare words of greater 
length. 

■ A Almost B (A ~ B) output for look-ahead 
and anticipation of a match 

■ TR I -STATE outputs 

■ A > B, A < B, A = B and A ~ B outputs 
available 


logic and connection diagrams 


Dual-In-Line Package 


OUTPUT ENABLES TRI STATE 

WORD A ACTIVE L0W OUTPUTS 

MSB E 0 t * 




WORD A WORDS 
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absolute maximum ratings (Note i) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0 V 

Supply Voltage (Vcc) 




Input Voltage 

5.5V 

DM76L24 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM86L24 

4.75 

5.25 

V 

Storage Temperature Range -65 c 

’C to +150°C 

Temperature (T^) 
DM76L24 




Lead Temperature (Soldering, 10 seconds) 

300° C 

-55 

+125 

°c 



DM86L24 

0 

+70 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 2) 

MAX 

Logical "1" Input Voltage 

V cc = Min 

2.0 



Logical "0" Input Voltage 

V cc = Min 



0.7 

Logical "1" Output Voltage 

V C c = Min, l 0 = -1.0 mA 

2.4 



Logical "0" Output Voltage 





DM76L24 

V C c = Min, *o = 2.0 mA 



0.3 

DM86L24 

V cc = Min, l Q = 3.2 mA 



0.4 

Third State Output Current 
DM76L24 
DM86L24 

V cc = Max, V 0 = 2.4V 
V cc = Max, V 0 = 0.4V 



+40 

-40 

Logical "1" Input Current 

V cc = Max, V, N = 2.4V 
V cc = Max, V, N = 5.5V 



10 

100 

Logical "0" Input Current 

V cc = Max, V, N = 0.3V 



-180 

Output Short Circuit Current (Note 3) 

V cc = Max, V Q = 0V 

-6.0 


-30 

Supply Current 

V C c = Max, All Inputs at GND 


15 

20 

Input Clamp Voltage 

V C c = Min, l IN = -12 mA 



-1.5 

Propagation Delay to a Logical "0" 
From Data Input to Output (t pd0 ) 

V cc = 5.0V, C L = 50 pF 
T a = 25° C 


55 

85 

Propagation Delay to a Logical "1" 
From Data Input to Output (t pd1 ) 

V cc = 5.0V, C u = 50 pF 
T a = 25° C 


86 

130 

Delay From Enable to High Impedance 
State (From Logical "1" Level) (t 1H ) 

V cc = 5.0V, C L = 5.0 pF 
T a = 25°C 


15 

23 

Delay From Enable to High Impedance 
State (From Logical "0" Level )(t 0 i-i) 

V cc = 5.0V, C L = 5.0 pF 
T a = 25° C 


57 

86 

Delay From Enable to Logical "1" Level 
(From High Impedance State) (t H i ) 

V cc = 5.0V, C L = 50 pF 
T a = 25° C 


34 

51 

Delay From Enable to Logical "0" Level 
(From High Impedance State)(t H0 ) 

V cc = 5.0V, C L = 50 pF 
T a = 25° C 


47 

70 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM76L24 
and across the 0°C to +70°C range for the DM86L24. All typicals are given for Vcc = 5.0V and T A = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Series 54L/74L 


DM76L75/DM86L75 low power 
DM76L76/DM86L76 low power 

general description 

The DM76L75©M86L75 and DM76L76/DM86L76 
are synchronous up decade and binary counters 
respectively. They have synchronous parallel load 
capability, overriding asynchronous master reset, 
terminal count and carry look-ahead logic for high 
speed multi-decade operation. 

The counters are synchronous, with the counter 
outputs changing state after the logical "0" to 
logical "1" transition of the clock. When the 
parallel enable input is low, the parallel inputs 
determine the next state of the counter synchro- 
nously with the clock. 

Mode selection is accomplished as shown in the 
table below. However the transition of C EP or 
C ET from logical “1" to logical "0” or of PE from 
logical "0" to logical "1" may only be done with 
CP in the logical "1" state. 

A logical "0" level on MR will reset all outputs 
to logical "0". 

The purpose of the C EP and C ET inputs and the T c 
output is to provide for a fast propagation delay 
when cascading several decades (shown below). 


presettable decade counter 
presettable binary counter 


Operation can best be understood by realizing that 
in order for counting to occur both C EP and C ET 
must be at logical "1" levels. In addition the T c 
output is a logical "1" only when a counter is at 
its maximum count (9 for the DM76L75/DM86L75; 
and 15 for the DM76L76/DM86L76) and when 
the C EX input is at a logical "1” level. Therefore 
if counters are connected as shown, a more signifi- 
cant counter stage cannot be clocked until all 
previous counters are at their maximum count. 
The reason for the feedforward connection from 
the least significant counter to all C EP inputs is 
that no counter needs to wait for a ripple from the 
previous counter when the least significant counter 
changes from a maximum count to zero. 

features 

■ 32 mW typical power 

■ 13 MHz typical count frequency 

■ Series 54L/74L compatible 


Pin compatible with 93L10, 93L16 
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DM76L75/DM86L75, DM76L76/DM86L76 



Note 1: "Absolute Maximum Ratings" are those values beyond Which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM76L75 and DM76L76 and across the 0°C to 70°C range for the DM86L75 and 


DM86L76. All typicals afe given ^for V c 


- 5.0V and T A = 25°C. 


mode selection 


cascading counters 


PE 

CE 

MODE 

1 

1 

Count 

1 

0 

No Change 

0 

X 

Preset 

























Series 54L/74L 


DM76L97/DM86L97 TRI-STATE low power 
1024-bit read only memory 


general description 

The DM76L97/DM86L97 is a custom-programmed 
Read Only Memory organized as 256 four-bit 
words. Selection of the proper word is accomp- 
lished through the eight select inputs. 

Two overriding memory enable inputs are provided 
which when mask-programmed in one of the 
three options described will cause all four outputs 
to read either the normal memory contents or 
go to the high impedance state. 


features 

■ Full tenth-power technology 

■ Pin compatible with SN54187/SN74187 

■ Typical power dissipation 75 mW 

■ Typical access time 70 ns 

■ Custom-programmed memory enable inputs 

■ TR I -STATE outputs 


logic and connection diagrams 


' A ’°nsr* 

As °oT*' 

A « °C3) ^ 

1 OF 32 
DECODER 


1024-BIT MEMORY CELL 
32x32 

MEMORY MATRIX 




3HH2T 

umur 

■IHiilll 

■!!!!!!!! 

A 2 0 (7) * 

A ’ Q (fi) ^ 

* 

1 OF 1 __ 

DEC00ER 

1 

*• - 
1 

mm 

m ■■ 


3D— 

OPTION 1 

cc Pm <•) « 6ND 

4 


4 



OUTPUTS 


£s=d- 


OPTION 3 


Dual-In-Line and Flat Package 

MEMORY 

ENABLE OUTPUTS 


BINARY 



TOP VIEW 
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DM76L97/DM86L97 


absolute maximum ratings (Notei) operating conditions 


Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 


7.0V 
5.5 V 
5.5V 

-65°C to +150°C 


Lead Temperature (Soldering, 10 seconds) 


Supply Voltage (Vqc) 
DM76L97 
DM86 L97 

Temperature (T/^) 
DM76L97 
DM86L97 


MAX UNITS 


electrical characteristics (Note 2) 


PARAMETER 


CONDITIONS 


Logical ”1” Input Voltage 

V C c = Min 

Logical "0” Input Voltage 

V C c = Min 

Logical "1” Output Voltage 

Vqq = Min, Iq = 1.0 mA 

Logical "0” Output Voltage 
DM76L97 
DM86L97 

Vqq = Min, Iq = 2.0 mA 
Vqc = Min, Iq = 3.2 mA 

Third State Output Current 
DM76L97 
DM86L97 

< < 
o o 
o o 

II II 

a> a> 
X X 

< < 
o o 

II II 

O NO 
'■£> 

< < 

Logical ”1" Input Current 

V cc = Max, V IN = 2.4V 
V cc = Max, V IN = 5.5V 

Logical ”0” Input Current 

V cc = Max, V, N = 0.3V 

Output Short Circuit Current (Note 3) 

V cc = Max, V Q = 0V 

Supply Current 

V cc = Max, All Inputs at GND 

Third State Output Current 

Vqq = Max, Vqqj = 2.4V 
V cc = Max, V OUT = 0.4V 

Input Clamp Voltage 

V cc = Min, l| N = -12 mA 

Propagation Delay to a Logical "0" 
From Address to Output (t pd0 ) 

Vqq = 5.0V, C l = 50 pF 
T a = 25°C 

Propagation Delay to a Logical "1" 
From Address to Output (t pd1 ) 

V cc = 5.0V, C L =50 pF 
T a = 25°C 

Delay From Enable to High Impedance 
State (From Logical ”1” Level) (t 1H ) 

V cc = 5.0V, C L = 5.0 pF 
T a = 25° C 

Delay From Enable to High Impedance 
State (From Logical "0” Level) (t 0 H) 

V cc = 5.0V, C L = 5.0 pF 
T a = 25°C 

Delay From Enable to Logical ”1” Level 
(From High Impedance State) (t H i) 

V cc = 5.0V, C L =50 pF 
T a = 25° C 

Delay From Enable to Logical ”0” Level 
(From High Impedance State) (t H o) 

V cc = 5.0V, C L = 50 pF 
T a = 25° C 



Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM76L97 
and across the 0°C to +70° C range for the DM86 L97. All typicals are given for Vqq = 5.0V and T/\ = 25° C. 

Note 3: Only one output at a time should be shorted. 
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ordering instructions 

Programming instructions for the DM76L97 or 
DM86L97 are solicited in the form of a sequenced 
deck of 32 standard 80-column data cards pro- 
viding the information requested under data card 
format, accompanied by a properly sequenced 
listing of these cards, and the supplementary 
ordering data. Upon receipt of these items, a com- 
puter run will be made from the deck of cards 
which will produce a complete truth table of the 
requested part. This truth table, showing output 
conditions for each of the 256 words, will be 
forwarded to the purchaser as verification of the 
input data as interpreted by the computer-auto- 
mated design (CAD) program. This single run also 
generates mask and test program data; therefore, 
verification of the truth table should be completed 
promptly. 

Each card in the data deck prepared by the pur- 
chaser identifies the eight words specified and 
describes the conditions at the four outputs for 
each of the eight words. All addresses must have 
all outputs defined and columns designated as 
"blank" must not be punched. Cards should be 
punched according to the data card format shown. 

supplementary ordering data 

Submit the following information with the data 
cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 

data card format 

Column 

1- 3 Punch a right-justified integer representing 
the binary input address (000-248) for 
the first set of outputs described on the 
card. 

4 Punch a " (Minus sign) 

5- 7 Punch a right-justified integer representing 
the binary input address (007-255) for 
the last set of outputs described on the 
card. 

8- 9 Blank 

truth table 


10-13 Punch "H", "L", or "X" for bits four, 
three, two, and one (outputs Y4, Y3, Y2, 
and Y1 in that order) for the first set of 
outputs specified on the card. H = high- 
level output, L = low-level output, X = 
output irrelevant. 

14 Blank 

15-18 Punch "H", "L", or "X" for the second 
set of outputs. 

19 Blank 

20-23 Punch "H", "L", or "X" for the third set 
of outputs. 

24 Blank 

25-28 Punch "H", "L", or "X" for the fourth set 
of outputs. 

29 Blank 

30-33 Punch "H", "L", or "X" for the fifth set 
of outputs. 

34 Blank 

35-38 Punch "H", "L", or "X" for the sixth set 
of outputs. 

39 Blank 

40-43 Punch "H", "L", or "X" for the seventh 
set of outputs. 

44 Blank 

45-48 Punch "H", "L", or "X" for the eighth 
set of outputs. 

49 Blank 

50-51 Punch a right-justified integer representing 
the current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation repre- 
senting the current month. 

56 Blank 

57-58 Punch the last two digits of the current 
year. 

59 Blank 

60-61 Punch "DM" 

62-67 Punch the National Semiconductor part 

number DM76L97 or DM86L97. 

68-70 Blank 


OPTION 

ME 1 

me 2 

OUTPUTS 

1 

0 

0 

Normal 


1 

X 

High Impedance 


X 

1 

High Impedance 

2 

1 

1 

Normal 


0 

X 

High Impedance 


X 

0 

High Impedance 

3 

1 

0 

Normal 


X 

1 

High Impedance 


0 

X 

1 

High Impedance 


X = Don't care 
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Series 54L/74L 


DM76L99/DM86L99 TRI-STATE low power 64-bit 
random access memory 


general description 

The DM76L99/DM86L99 is a fully decoded 64-bit 
RAM organized as 16 4-bit words. The memory 
is addressed by applying a binary number to the 
four Address inputs. After addressing, informa- 
tion may be either written into or read from the 
memory. To write, both the Memory Enable 
and the Write Enable inputs must be in the logical 
"0" state. Information applied to the four Write 
inputs will then be written into the addressed 
location. To read information from the memory 
the Memory Enable input must be in the logical 
"0" state and the Write Enable input in the logical 
"1" state. Information will be read as the com- 
plement of what was written into the memory. 
When the Memory Enable input is in the logical 
"1" state, the outputs will go to the high- 
impedance state. This allows up to 75 memories 
to be connected to a common bus-line without 


the use of pull-up resistors. All memories except 
one are gated into the high-impedance while the 
one selected memory exhibits the normally totem- 
pole low impedance output characteristics of 
TTL. 

features 

■ Series 54L/74L compatible 

■ Same pin-out as SN5489/SN7489, 3101, 
MM5501 

■ Organized as 16 4-bit words 

■ Expandable to 1200 4-bit words without addi- 
tional resistors 

■ Typical access from chip enable 50 ns 

■ Typical access time 80 ns 

■ Typical power dissipation 75 mW 
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absolute maximum ratings (Note i) operating conditions 





MIN 

MAX UNITS 

Supply Voltage 7.0V Supply Voltage (Vcc) 

Input Voltage 5 5V DM76L99 

Output Voltage 5.5V DM86L99 

Storage Temperature Range -65°C to +150°C Temperature (T A ) 

Lead Temperature (Soldering, 10 seconds) 300°C DM76L99 

DM86L99 

4.5 

4.75 

-55 

0 

5.5 V 

5.25 V 

+125 °C 

+70 °C 

electrical characteristics (Notes 2 and 3) V cc = 5.0V, T a = 25°C unless otherwise specified. 

PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage (V iH ) 

V C c = Min 

2.0 



V 

Logical "1” Input Current (l| H ) 

V cc = Max, V, N =24 V 
V cc = Max, V IN = 5 5V 



10 

100 

mA 

mA 

Logical "0" Input Voltage (V| L ) 

V C c = Min 



07 

V 

Logical "0" Input Current (l, L ) 

V cc = Max, V IN = 0 3V 



-180 

mA 

Input Clamp Voltage (V CD ) 

Vcc = Mm, l )N = — 12 m A 



-1 5 

V 

Logical "1" Output Voltage (V OH ) 

Vqq = Min, Iout = ”1 0 m A 

24 



V 

Output Short Circuit Current (Note 4) (l os ) 

V cc = Max, Vqut = 0V 

-6.0 


-30 

mA 

Logical "0" Output Voltage (Vql) 
DM76L99 
DM86L99 

Vcc ~ Min, Iqut = 2 0 mA 
Vcc = Min, Iqut = 3 2 mA 



03 

0.4 

V 

V 

Supply Current (l cc ) 

V cc = Max 


15 

19 

mA 

Third State Output Current 

V cc = Max, V OUT = 2 4V 
Vout = 0 4V 



±40 

juA 

Propagation Delay to a Logical "0" From 
Address to Output (t pd0 ) 

V cc = 5 0V, T a = 25°C 


77 

150 

ns 

Propagation Delay to a Logical ”1" From 
Address to Output (t pd1 ) 

V cc = 5.0V, T a = 25°C 


51 

120 

ns 

Delay From Memory Enable to High Impedance 
State (From Logical "1" Level)(t 1H ) 

V cc = 5.0V, T a = 25°C 


18 

27 

ns 

Delay From Memory Enable to High Impedance 
State (From Logical "0" Level ) (t 0H ) 

V cc = 5 0V, T a = 25°C 


37 

56 

ns 

Delay From Memory Enable to Logical "1" Level 
(From High Impedance State) (t H i) 

V cc = 5 0V, T A = 25°C 


30 

50 

ns 

Delay From Memory Enable to Logical "0" Level 
(From High Impedance State)(t H o) 

V cc =5 0V,T A = 25°C 


29 

43 

ns 

Write Enable Pulse Width 

V cc = 5 0V, T a = 25°C 

50 

30 


ns 

Setup Time, Data Input 

V cc = 5.0V, T a = 25°C 

0 



ns 

Hold Time, Data Input 

V cc - 5.0V, T a = 25° C 

0 



ns 

Setup Time, Address 

V cc = 5.0V, T a = 25°C 

0 



ns 

Hold Time, Address 

V cc = 5.0V, T a = 25°C 

0 



ns 

Setup Time, Memory Enable 

V cc = 5.0V, T a = 25° 0 

0 



ns 

Hold Time, Memory Enable 

V cc = 5.0V, T a = 25°C 

0 



ns 

Sense Recovery Time From Write Enable (t SR ) 

V cc = 5.0V, T A = 25°C 


110 

165 

ns 

Disable Time From Write Enable (tijD 

V cc - 5.0V, T a = 25°C 


73 

110 

ns 

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified mm/max limits apply across the -55°C to +125°C temperature range for the DM76L99 
and across the 0°C to +70°C range for the DM86L99. All typicals are given for Vcc = 5.0V and T A = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative. All voltages referenced to ground unless 
otherwise noted. All values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 
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DM76L99/DM86L99 



connection diagram 



truth table 


MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Hi-Z State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Hi-Z State 
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Series 54L/74L 


DM88L12 TTL-MOS hex inverter/ interface gate 
general description 


The DM88L12 is a low power TTL to MOS hex 
inverter element. The outputs may be "pulled up" 
to +14V in the logical "1" state, thus providing 
guaranteed interface between TTL and MOS logic 
levels. The gate may also be operated with V cc 


levels up to +14V without resistive pull-ups at the 
outputs and still providing a guaranteed logical "1" 
level of V cc - 2.2V with an output current of 
-200 //A. 


schematic and connection diagrams 
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DM88L12 


absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

Supply Voltage 

15V 

Supply Voltage 



Input Voltage 

5.5V 

DM78L12 

4.5 

5.5 

Output Voltage 

15V 

DM88L12 

4.75 

5.25 

Storage Temperature Range 

— 65°C to +1 50°C 

Temperature 



Lead Temperature (Soldering, 10 sec) 

300° C 

DM78L12 

-55 

125 



DM88L12 

0 

70 


electrical characteristics (Note 2) 


Logical "1" Input Voltage 


Logical "0" Input Voltage 


Logical "1" Output Voltage 


Logical "0" Output Voltage 


Logical "1" Input Current 


Logical “0" Input Current 


Output Short Circuit Current (Note 3) 


Supply Current - Logical "1" 
(Each Inverter) 


Propagation Delay to a Logical "0" 
from Input to Output, t pd0 

Propagation Delay to a Logical "0” 
from Input to Output, t pd0 

Propagation Delay to a Logical "1" 
from Input to Output, t pd1 (Note 4) 

Propagation Delay to a Logical "1" 
from Input to Output, t pdl 


CONDITIONS | 

MIN 

TYP 

MAX 

UNITS 

V cc = 14.0V 



2.0 

1.3 


V 

V cc = Min 



2.0 

1.3 


V 

V cc = 14.0V 




1.3 

07 

V 

V C c = Mm 




1.3 

0.7 

V 

V cc = 14.0V 

V, N = 0.7V 

out = -200 nA 

11 8 

12.0 


V 

V cc = Min 

V| N = 0.7V 

out = + 200 nA 

14 5 

15 0 


V 

V C c = Min 

> 

o 

ii 

z 

> 

out = — 5.0^ A 

V cc = 1.1V 



V 

V cc = 14.0V 

V IN = 2.0V 

out = 12 m A 


0.5 

1.0 

V 

V C c = Mm 

V, N = 2.0V 

out = 2.6 mA 


02 

0.4 

V 

V cc = 14.0V 

V,N = 2.4V 



<1 

20 

mA 

V C c = Max 

V IN = 2.4V 



<1 

10 

m a 

V cc = 14.0V 

V in = 5.5V 



<1 

100 

M A 

V cc = Max 

V, N = 5.5V 



<1 

100 

ma 

V cc = 14.0V 

V IN = 0.4V 



-320 

-500 

ma 

V C c = Max 

V IN = 0.4 V 



-100 

-180 

M A 

V cc = 14.0V 

Vqut = 0V 


-10 

-25 

-50 

mA 

V cc = Max 

v OUT = ov 


-3 

-8 

-15 

mA 

V cc = 14.0V 

V in - ov 



0.32 

0.50 

mA 

V C c= Max 

V,n - 0V 



0.11 

0.16 

mA 

V cc - 14.0V 

V, N = 5.25V 



1.0 

1.5 

mA 

V C c = Max 

V, N = 5.25V 



0.3 

0.5 

mA 

V cc = 5.0V 
T a = 25° C 

See Figure 2 



27 

45 

ns 

V cc - 14.0V 
T a = 25°C 

See Figure 1 



11 

20 

ns 

V cc - 5.0V 
T a = 25°C 

See Figure 2 



79 

100 

ns 

V cc = 14.0V 
T a = 25°C 

See Figure 1 



34 

55 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM78L12 and across the 0°C to +70° C range for the DM88L12. All typicals are 
given for Vqq = 5.0V and T/\ = 25°C, or for Vcc ~ 14.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 

Note 4: t pc n for Vcc = 5.0V is dependent upon the resistance and capacitance used. 
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Pfl g Series 74S 

REFERENCE 

The following table references all Physical Dimension Drawings for the devices in this section. For Order 
Numbers, see below.* Refer to the alpha-numerical index at the front of this catalog for complete device 
title and function. Packages (pages I thru VI) are in the back of the catalog. 


| DATA SHEETS 

PACKAGES 

WAVE- 

TEST 


Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

FORMS 

CIRCUITS 


Fig. 

Pg. 

Fig. Pg. Type 

Fig. Pg. Type 

Fig. Pg. Type 

Fig. Pg. 

Fig. Pg. 

DM74S00 

4-1 

3 

ii 






DM74S03 

4-1 

3 

II 






DM74S04 

4-1 

3 

II 






DM74S05 

4-1 

3 

II 






DM74S10 

4-1 

3 

II 






DM74S11 

4-1 

3 

ii 






DM74S15 

4-1 

3 

ii 






DM74S20 

4-1 

3 

ii 






DM74S22 

4-1 

3 

ii 






DM74S40 

4-1 

3 

ii 






DM74S64 

4-1 

3 

ii 






DM74S65 

4-1 

3 

ii 






DM74S74 

4-1 

3 

ii 






DM74S86 

4-5 

3 

ii 






DM74S1 12 

4-1 

5 

ii 






DM74S1 13 

4-1 

3 

ii 






DM74S1 14 

4-1 

3 

ii 






DM74S1 35 


5 

ii 






DM74S140 


3 

ii 






DM74S1 51 


5 

ii 






DM74S251 


5 

ii 






DM74S153 


5 

ii 






DM74S253 


5 

ii 






DM74S157 



ii 






DM74S257 


mm 

ii 






DM74S158 


mm 

ii 






DM74S258 


■Hi 

11 







*Order Numbers: use Device No. suffixed with package letter, i.e. DM74S00N. 
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Series 74S 


series DM74S schottky-clamped transistor-transistor logic 
general description 


The gates, inverters, buffers and flip flops in the 
DM74S series are ultra-high speed versions of the 
similarly numbered devices in National's standard 
series 54/74 family. They can be used in combina- 
tion with series 54/74 circuits whenever the absolute 
minimum propagation delays are required. 

features 

■ Typical gate delay of 3 ns 


■ Higher source and sink currents than standard 
TTL 

■ Fanout of 10 series DM74S loads or 1 2 standard 
series 54/74 loads 

■ Compatible with all series 54/74 families 

■ Pin identical to lower speed devices 

■ 19 mW typical power dissipation 


connection diagrams (Dual-In-Line Package, Top Views) 


DM74S00 

V C c 

114 113 112 111 110 19 


tpj = 3 ns typ 
P D = 19 mW ty p/Gate 


DM74S03 

V C c 

114 113 112 111 110 



tpd = 5 ns typ 
P D = 17 mW typ/Gate 


1 14 113 112 |11 110 19 


= 3 ns typ 

P D = 19 mW typ/Gate 


1 14 113 112 111 110 19 18 


tpd = 5 ns typ 

P D = 17 mW typ/Gate 


DM74S11 

Vcc 

1 1 4 113 112 111 110 


DM74S15 

Vcc 

114 M3 112 111 110 


DM74S20 

Vcc 

114 113 112 111 110 19 


II 12 13 14 15 16 17 

GNO 

= 3 ns typ 

P D = 19 mW typ/Gate 


1 5 1 6 1 7 
GND 


P d = 32 mW typ/Gate 


12 13 14 1 5 1 6 1 7 

GND 

tpd = 6 ns typ 
P D = 29 mW typ/Gate 


= 3 ns typ 

P D = 19 mW typ/Gate 



tpd = 5 ns typ 

P D = 1 7 mW typ/Gate 


DM74S64, DM74S65 



GND 

DM74S64 tpd = 3 5 ns typ, P D = 39 mW typ 
DM74S65 tpd = 5 ns typ, P D = 36 mW typ 


114 113 112 111 110 19 


116 115 1 14 1 1 3 1 12 111 1 10 |9 


GND 

f max = 90 MHz typ P D = 75 mW typ/FF 
CLOCK = Low to High Transition 


f max = 125 MHz typ P D = 75 mW typ/FF 
CLOCK = High to Low Transition 


DM74S40, DM74S140 


114 113 112 111 110 19 




f max = 125 MHz typ P D = 75 mW typ/FF 
CLOCK = High to Low Transition 


f max = 125 MHz typ P D = 75 mW typ/FF 
CLOCK = High to Low Transition 


tpd = 4 ns typ 
P D = 41 mW typ/Gate 
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Series DM74S 



Series DM74S 


absolute maximum ratings 


operating conditions (Note n 






MIN NOM 

MAX 

Supply Voltage, Vqc 7V 

Supply Voltage, Vqq 

4.75 5.0 


5.25 

Input Voltage 5.5V 

Operating Free-Air 




70° C 

Interemitter Voltage 5.5V 

Operating Free-Air Temperature Range 0°C to 70 C 

Temperature Range 

0 C 25 C 

Storage Temperature Range -65° C to 1 50° C 






high 

speed gates, buffers 

and line drivers 





dc electrical characteristics (v cc = +sv,t a =25°ci 

over operating free-air temperature range (unless otherwise noted) 





1 SYMBOLS 

PARAMETER 


CONDITIONS (Note 1) 

L' ; . ' • 

TYP (Note 2) 

KQ9 


I DM74S00, DM74S04, DM74S10, DM74S20 j 

V| H 

High-Level Input Voltage 



2 



V 

v, u 

Low-Level Input Voltage 





08 

V 

V, 

Input Clamp Voltage 


V cc = Mm, 1, =-18mA 



-1 2 

V 

V OH 

High-Level Output Voltage 


V cc = Mm, V il = 0 8V, 
Iqh = “1mA 

27 

34 


V 

VOL 

Low-Level Output Voltage 


V cc - Min, V | H = 2V, 
Iq L = 20 mA 



05 

V 


Input Current at Maximum Input Voltage 


V cc Max, V, = 5 5V 

' 


1 

mA 


High-Level Input Current (Each Input) 


V cc = Max, V, - 2 7V 



50 

PA 

Ul 

Low-Level Input Current (Each Input) 


V cc = Max, V, = 0 5V 



-2 

mA 

los 

Short-Circuit Output Current (Note 3) 


Vcc = Max 

-40 


-100 

mA 

•cCH 

Supply Current, High-Level Output (Average Per Gate) 


Vcc = Max, All Inputs at 0V 


25 

4 

mA 

•CCL 

Supply Current, Low-Level Output (Average Per Gate) 


V cc = Max. All Inputs at 5V 


5 

9 

mA 


V,H 

High-Level Input Voltage 



2 



V 

V,L 

Low-Level Input Voltage 





08 

V 

V, 

Input Clamp Voltage 


V cc = Min, l,= -18 mA 



-1 2 

V 

Voh 

High-Level Output Current 


V cc =Mm, V, L =0 8V, 
Voh - 5 5V 



250 

pA 

Vol 

Low-Level Output Voltage 


V cc = Min, V IH = 2V, 

•o l = 20 m A 



05 

V 


Input Current at Maximum Input Voltage 


V cc = Max, V, = 5 5V 



1 

mA 


High-Level Input Current (Each Input) 


V cc = Max, V, = 2 7V 



50 

pA 

IfL 

Low-Level Input Current (Each Input) 


V cc = Max, V, = 0 5V 



-2 

mA 

•CCH 

Supply Current, High-Level Output (Average Per Gate) 


V C c = Max, All Inputs at 0V 


1 5 

33 

mA 

•CCL 

Supply Current, Low-Level Output (Average Per Gate) 


V cc = Max, All Inputs at 5V 


5 

9 

mA 

\ DM74S40, DM74S140 j 

V,H 

High-Level Input Voltage 




2 


V 

V|L 

Low-Level Input Voltage 





08 

V 

V, 

Input Clamp Voltage 


V C c = Min, h = -18 mA 



-1 2 

V 




V cc = Min, V| L =0 8V, 

27 

34 


V 

Voh 

High-Level Output Voltage 


•oh = “3 mA 

V cc = Min, V, = 0 5V, 

(R 0 = 50 n to GND, DM74S140) 

2 


V 


Vol 

Low-Level Output Voltage 


V cc = Min, V| H =2V, 
Iql = 60 mA 



05 

V 


Input Current at Maximum Input Voltage 


V cc = Max, V, =5 5V 



1 

mA 


High Level Input Current (Each Input) 


V cc = Max, V, = 2 7V 



, 100 

PA 

l|L 

Low-Level Input Current (Each Input) 


V cc = Max, V, = 0 5V 



-4 

mA 


Short-Circuit Output Current 


V cc = Max 

-50 


-225 

mA 


Supply Current, High-Level Output (Average Per Gate) 


V cc = Max, All Inputs at 0V 


5 

9 

mA 

•CCL 

Supply Current, Low-Level Output (Average Per Gate) 


V C c = Max, All Inputs at 5V 


125 

22 

mA 

ac switching characteristics (v cc = +5v,t a = 25°c) 

| SYMBOLS 

| PARAMETER 


CONDITIONS (Note 1» 


TYP (Note 2) | 


UNIT 

| DM74S00, DM74S04, DM74S10, DM74S20 j 

tpLH 

Propagation Delay Time, Low-to-High-Level Output 


C L = 15 pF, R L = 280 fi 
C L =50pF. R L = 280 £2 

2 

3 

45 

45 

ns 

tpHL 

Propagation Delay Time, High to-Low-Level Output 


C L = 15 pF, R L = 280n 
C L = 50 pF, R L = 280 0 

2 

3 

5 

5 

ns 

j DM74S03, DM74S05. DM74S22 j 

tpHL 

Propagation Delay Time, Low-to-High-Level Output 


C L = 15 pF, R l = 280 £2 
C L = 50 pF, R l = 280 H 

HI 

■HI 

■ 

mm 

l PHL 

Propagation Delay Time, High-to-Low-Level Output 


C L = 15 pF, R l = 280 n 
C u =50pF, R l = 280f2 

HI 

HI 

■ 

H 

| DM74S40, DM74S140 j 

tpHL 

Propagation Delay Time, Low-to-High-Level Output 


C L = 50pF, R L = 93fi 
C L -150pF, R l =93 ft 

2 

4 

6 

65 

ns 

tpHL 

Propagation Delay Time, High-to-Low-Level Output 


C L = 50pF, R l =93fi 
C L = 150 pF, R l = 93 Si 

2 

4 

6 

65 

ns 


Note 1: For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions. 

Note 2: All typical values are at Vqc = 5V, = 25° C. 

Note 3: Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 


























ultra 

high speed schottky TTL flip-flops 






dc electrical characteristics (v cc 

= +5V, T a = 

25°C) 






j SYMBOLS 

PARAMETER 

CONDITIONS (Note 1) 



| TYP (Note 2) 


| UNIT 

] DM74S74 j 

V,H 

High-Level Input Voltage 





2 




V 

V IU 

Low-Level Input Voltage 








08 

V 

v, 

Input Clamp Voltage 

V cc = Min, 1 

= -18 mA 






-1 2 

V 

VoH 

High-Level Output Voltage 

V cc = Min, V| H = 2V, 

V | l = 0 8, 1 o h = “1 mA 



27 

34 


V 

VoL 

Low-Level Output Voltage 

v cc = Min, V| H =2V, 
V, L =0 8, l OL =20 mA 






05 

V 

ll 

Input Current at Maximum Input Voltage 

V cc = Max, V| = 5 5V 






1 

mA 

•iH 

High-Level Input Current 

< < 

D Input 
Clock or Preset 
Clear 




50 

100 

150 

A 

1 1 L 

Low-Level Input Current 

< < 
O || 
<! 

D Input 
Clock or Preset 
Clear 




-2 

-4 

-6 

mA 

•os 

Short-Circuit Output Current (Note 3) 

v cc = Max 




-40 



-100 

mA 

•cc 

Supply Current 

V cc = Max, (Note 4) 




30 

50 

mA 

jj DM74S112 | 

V,H 

High-Level Input Voltage 





2 




V 

V(L 

Low-Level Input Voltage 








08 

V 

V, 

Input Clamp Voltage 

V cc = Min, 1 

= -18 mA 






-1 2 

V 

VoH 

High-Level Output Voltage 

V cc = Mm, V IH =2 V, 
V| L = 08V, l 0H = — 1 mA 



27 

34 


V 

VoL 

Low-Level Output Voltage 

V cc = Mm, V 
V IL =0 8V, 1 

IH =2 V, 
o l - 20 mA 






05 

V 

1, 

Input Current at Maximum Input Voltage 

V cc = Max, \ 

= 5 5V 






1 

mA 

1 |H 

High-Level Input Current 

V C c = Max, 
V, =2 7V 

J or K input 
Clock, Preset, or Clear 




50 

100 

M 

•iL 

Low-Level Input Current 

V cc = Max, 
V, =0 5V 

J or K Input 
Clock 

Preset or Clear 





-1 6 

-4 

-7 

mA 

•os 

Short-Circuit Output Current (Note 3) 

V cc = Max, 




-40 



-100 

mA 

•cc 

Supply Current 

V cc = Max, (Note 4) 




30 

50 

mA 

SYMBOLS 




DM74S113 

DM74S114 


r/ViiAIVIt 1 Ln 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


V, H 

High-Level Input Voltage 



2 



2 



V 

V IL 

Low-Level Input Voltage 





08 



08 

V 

V, 

Input Clamp Voltage 

V cc = Mm, 1, = 

-18 mA 



-1 2 



-1 2 

V 

Voh 

High-Level Output Voltage 

V cc = Min, V IH 
V | L = 0 8V, Iqh 

= 2V, 

= -1 mA 

27 

34 


2 7 

34 


V 

VoL 

Low-Level Output Voltage 

V cc = Mm, V IH 
V IL = 0 8V, l OL 

= 2V, 

= 20 mA 



05 



05 

V 

1, 

Input Current at Maximum Input Voltage 

V cc = Max, V, = 

5 5V 



1 



1 

mA 


High-Level Input Current 

Vcc = Max, 
V, = 2 7V 

J or K input 
Clock 
Preset 
Clear 



50 

100 

100 



50 

200 

100 

200 

H A 

•iL 

Low-Level Input Current 

Vcc = Max, 
V, = 0 5V 

J or K Input 

Clock 

Preset 



-1 6 

-4 

-7 



-1 6 
-8 
-7 

mA 




Clear 






-14 


•os 

Short Circuit Output Current (Note 3) 

V C c = Max 


-40 


-100 

-40 


-100 

mA 

•cc 

Supply Current 

V cc = Max, (Note 4) 


30 

50 


30 

50 

mA 

Note 1: For conditions shown as Mm or Max, use the appropriate value specified under recommended operating 
Note 2: All typical values are at Vqq = 5V, = 25°C 

Note 3: Not more than one output should be shorted at a time, and duration of the short-circuit test should not 

conditions, 
exceed one second. 



j Note 4: Ice ,s measured with outputs open, clock grounded, and J, K, preset, and clear at 4 5V 








ac switching characteristics (v cc 

= +5V, T a = 

25°C) 






| SYMBOLS 

PARAMETER 


CONDITIONS (Note 1) 


TYP (Note 2) 


UNIT 

[ DM74S74 J 

f max 

Maximum Clock Frequency 





75 

110 


MHz 

tpLH 

Propagation Delay Time, Low-to-High-Level Output, From 
Clear or Preset 





4 


6 

ns 

tpHL 

Propagation Delay Time, High-to- Low- Level Output, From 
Clear or Preset (Clock Low) 

C L = 15 pF, R 

= 280 0 


5 


8 

ns 

tpLH 

tpHL 

Propagation Delay Time, Low-to High-Level Output, From 
Clock 

Propagation Delay Time, High-to-Low-Level Output, From 
Clock 





6 

6 


9 

9 

ns 

DM74S112, DM74S113, DM74S114 j 

f(WAX 

Maximum Clock Frequency 





80 

125 


MHz 

tpLH 

Propagation Delay Time, Low-to-High-Level Output 
From Clear or Preset 




2 



7 

ns 

l PHL 

Propagation Delay Time, High-to-Low-Level Output, 
From Clear or Preset 

C L = 15 pF, R 

= 280 12 

2 



7 

ns 

l PLH 

Propagation Delay Time, Low-to-High-Level Output, 
From Clock 




2 



7 

ns 

tpHL 

Propagation Delay Time, High to-Low-Level Output, 
From Clock 




2 



7 

ns 
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Series DM74S 


ultra high speed AND/AND-OR-INVERT gates 
dc electrical characteristics (v cc = +5v,t a = 25°o 



High-Level Input Voltage 
Low-Level Input Voltage 


Input Clamp Voltage 

V C c = M |n . I| = ”18 mA 
V cc = Mm, 

High-Level Output Voltage 

V, H =2V, 
lo h = — 1 mA 

High-Level Output Current 

V cc = Min, V| H =2V, 
V 0H = 5 5V 

Low-Level Output Voltage 

V cc - Min, V 1L =0 8V, 
lo l = 20 m A 

Input Current at Maximum Input Voltage 

V cc = Max, V, =5 5V 

High-Level Input Current (Each Input) 

V C c = Max, V, = 2 7V 

Low-Level Input Current (Each Input) 

V cc = Max, V, = 0 5V 

Short-Circuit Output Current (Note 3) 

Vcc = Max 

Supply Current High-Level Output 
(Average Per Gate) 

V C c = Max, All Inputs at 5V 

Supply Current, Low-Level Output 
(Average Per Gate) 

V cc = Max, All Inputs at 0V 



Note 1 For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions 
Note 2 All typical values are at V<x = 5V, = 25° C 

Note 3 Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second 
Note 4 Icc ,s measured with outputs open, clock grounded, and J, K, preset, and clear at 4 5V 
Note 5. IcCH ,s measured with all inputs grounded, and the outputs open 

Note 6 IcCL IS measured with all inputs of one gate at 5V, the remaining inputs grounded, and the outputs open 


switching time waveforms 


































Series 74S 


DM74S86 (SN74S86 ) Schottky quad EXCLUSIVE-OR gate 
DM74S135(SN74S135) Schottky quad 
EXCLUSIVE-OR/NOR gate 


general description 

The DM74S86 and DM74S135 are quad-two input 
EXCLUSIVE-OR gates designed for ultra high 
speed, high performance systems. Both devices 
are completely compatible with series 74, series 
74H, series 74L, other series 74S devices and most 
DTL. 

The DM74S86 is functionally identical to the 
DM7486 and can be used to upgrade existing 
designs with a minimum of logic changes. 

The DM74S135can operate as an EXCLUSIVE-OR 
gate (with C input LOW) or as an EXCLUSIVE 
NOR gate (C input HIGH). 


features 

■ Fully Compatible with Most TTL and TTL 
MSI Circuits 

■ Fully Schottky Clamping Reduces Delay Times: 

DM74S86 7 ns typ. 

DM74S135 8 ns typ. 


logic and connection diagrams 


DM74S86 

Dual-1 n-Line Package 


DM74S135 
Dual-In-Line Package 


1 15 1 14 1 13 1 12 111 . 1 10 L 
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DM74S86.DM74S135 





DM74S86.DM74S135 


absolute maximum ratings operating conditions 


Supply Voltage (Note 1) 

Input Voltage 

Operating Free-Air Temperature Range - 
DM74S86, DM74S135 Circuits 
Storage Temperature Range 


7V 

5.5V 


0°C to 70°C 
-65°C to 150°C 


Supply Voltage, V cc 
Normalized Fan-Out 
From Each Output, N 
High Logic Level 
Low Logic Level 
Temperature, T A 


MIN TYP MAX UNITS 

4.75 5 5.25 V 


20 

10 

0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL 

PARAMETER 

CONDITIONS (NOTE 2) 

MIN 

TYP (NOTE 3) 

MAX 

UNITS 

V (H 

High-Level Input Voltage 


2 



V 

V,L 

Low-Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

V C c = Min, l| = “18 mA 



-1.2 

V 

V OH 

High-Level Output Voltage 

V cc = Min, V IH = 2V, 

V, L - 0 8V, l OH =-1 mA 

2.7 

3.4 


V 

VOL 

Low-Level Output Voltage 

V cc = Min, V ih = 2V, 
V,|_ = 0.8V, l OL = 20 mA 



0.5 

V 

1, 

Input Current at Maximum 
Input Voltage 

V cc = Max, V, = 5 5V 



1 

mA 

1 |H 

High-Level Input Current 

V cc = Max, V, = 2 7V 



50 

juA 

IlL 

Low-Level Input Current 

V cc = Max, V, = 0 5V 



-2 

mA 

■os 

Short-Circuit Output Current 
(Note 4) 

V C c = Max 

-40 


-100 

mA 


_ . _ DM74S86 

V C c = Max (Note 5) 


50 

75 

mA 

■cc 

Supply Current DM74S135 


65 

99 

mA 


Note 1: All voltage values are with respect to network ground terminal. 

Note 2: For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions 
for the applicable device type. 

Note 3: All typical values are at Vcc = 5V, T A = 25° C. 

Note 4: Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one 
second. 

Note 5: Ice |S measured with the inputs grounded and the outputs open. 


switching characteristics 


PARAMETER* 

FROM 

(INPUT) 

IPLH 

A or B 

tpHL 

IPUH 

A or B 

tpHL 

fpLH 

A or B 

tpHL 

IPLH 

A or B 

tpHL 


tpLH 

c 

IpHL 


tpLH 

c 

tpHL 



CONDITIONS 


B or A = L, C = L ** 


Bor A= H, C= L ** 


B or A = L, C = H 

C L = 15 pF 

Bor A = H,C = H 

R L = 280ft 


A = B 
A=A B 


T DM74S86 

DM74S135 1 

IBB 

B3 


miim 

KEQi 



7 

10 5 


85 

13 


65 

10 


11 

15 


7 

105 


8 

12 


65 

10 


9 

135 





10 

15 





6.5 

10 





8.5 

12 





7 

11 





8 

12 





9.5 

14 5 





7.5 

11 5 





8 

12 


* tpLH = propagation delay time, low-to-high-level output. ** References to C input are applicable to DM74S135 only. 
tpHL = propagation delay time, high-to-low-level output. 
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Series 74S 


series DM74S schottky-clamped multiplexers 


general description 

These devices in the DM74S series are Schottky- 
clamped, high performance, data selectors/multi- 
plexers designed for use in very-high-speed data 
routing applications. These multiplexers select one 
of the "N" data sources when so directed by the 
binary address inputs. Each multiplexer is available 
with standard two-state outputs or National's 
TRI-STATE® outputs. 

The DM74S1 51, DM74S153, DM74S157 and 
DM74S158 have Schottky TTL totem-pole out- 
puts. The strobe inputs force all outputs low 
(complement outputs high) to permit further 
logic expansion. 

The DM74S251, DM74S253, DM74S257 and 
DM74S258 have Schottky TTL TRI-STATE out- 
puts. The strobe inputs force the outputs to a high 
impedance state permitting N-bit (paralleled) data 
selectors with up to 129 sources connected to a 


data bus line. To minimize the possibility that 
two outputs will attempt to take a common bus to 
opposite logic levels, the output-enable circuitry 
is designed so that the output disable time is faster 
than the output enables. 

features 

■ Schottky clamped for significant reduction in 
delay times 

■ High speed selection for one of eight, four or 
two data sources 

■ High fan-out, low impedance totem-pole outputs 

■ Strobe/output control. Line provided for ex- 
pansion to N lines 

■ TR I -STATE outputs. Interface directly with 
System Bus 

■ Fully compatible with most TTL and DTL 
circuits 


connection diagrams 


DM74S151/DM74S251 


DM74S153/DM74S253 


DATA INPUT DATA SELECT 



DATA INPUTS OUTPUTS CONTROL) 


TOP VIEW 



TOP VIEW 


DM74S157/DM74S257 


DM74S158/DM74S258 




TOP VIEW 


TOP VIEW 


ordering information 

All DM74S Series multiplexers are available in the 16-lead Molded Dual-In-Line (N) package. 

Order all DM74S Series devices by their specific number, and add the package designation letter (N). 
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Series DM74S 



Series DM74S 


absolute 

maximum ratings 


operating conditions 




over operating free-air temperature range 






MIN 

NOM 

MAX 

UNITS 

1 (unless otherwise noted) 



Supply Voltage, Vcc 


4.75 

5 

5.25 

V 





High-Level Output 








Supply Voltage, Vcc 
Input Voltage 

7 V 
5.5V 

Current, Iqh 
L ow-Level Output 






-1.0 

mA 

Operating Free-air Temperature Range 

0°C to +70° C 

Current, Iql 
O perating Free-Air 
Temperature, T A 





20 

mA 

Storage Temperature Range 

-65 C to +150 

X 





70 

°C 

dc electrical characteristics 

< 

o 

o 

n 

+5V, T A = 

25°C) 








SYMBOL 

PARAMETER 

CONDITIONS (Note 1) 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

V,H 

High level Input Voltage 





2 





V 



V,L 

Low-level Input Voltage 









8 

V 



V| 

Input Clamp Voltage 

V cc = Min, 1, =-18mA 







-1 2 

V 



Vqh 

High-level Output Voltage 

V cc = Mm, V,H = 2V, V IU =0 8V 
Ioh = Max 

DM74S151/153/157/158 
DM74S251 7253/257/258 

27 

24 

34 

32 


V 

V 



V OL 

Low-level Output Voltage 

V cc = Mm, V IH = 2V 

V,L = 0 8V, l OL =20 mA 






5 

V 



■o 

Off-state (High-impedance- 
state) Output Current 

V cc = Max, V 0 = 2 7V to V 0 = 0 4V 



-50 




50 

HA 



, 

Input Current at Max 

V^ = Max V. = 5 5V 







1 

mA 




Input Voltage 













l IH 

High-level Input Current 

V cc = Max, V, = 2 7V 







50 

ma 



»IL 

Low-level Input Current 

V cc = Max, V, = 0 5V 







-2 

mA 



•os 

Short-circuit Output Current 

V cc = Max 




-40 





-100 

mA 



•cc 

Supply Current 

V cc = Max, All Inputs at +4 5V 

DM74S151 




45 


70 

mA 





V cc = Max, All Inputs at +4 5V 

DM74S251 




55 


85 

mA 





V cc = Max, All Inputs GND 

DM74S153 




45 


70 

mA 





V cc = Max, All Inputs GND 

DM74S253 




55 


70 

mA 





V C c = Max, All Inputs Open 

DM74S157 




50 


78 

mA 





V C c = Max, All Inputs Open 

DM74S257 




64 


99 

mA 





V C c = Max, All Inputs Open 

DM74S158 




39 


61 

mA 





V C c = Max, All Inputs Open 

DM74S258 




56 


87 

mA 



Note 1‘ For conditions shown as min or max, use 

the appropriate value specified under recommended operating conditions 






for the applicable device type 













1 Note 2: All typical values are at Vcc = 5V > T A = 25° C 












Note 3: Not more than one output should be shorted at a time and duration of the short circuit test should nc 

t exceed one 






second 














ac switching characteristics (v cc = +5V, t a = 25°c) 









| DM74S151/DM74S251 














PARAMETER 

FROM 

TO 

TEST 

DM74S151 

DM75S251 




(INPUT) 

(OUTPUT) 

CONDITIONS 

U03 j 

KWH 



■HI 

im 

UNITS | 

VLH 

Propagation Delay Time, 

A, B, or C 

Y 



12 

» 


12 

18 


ns 


Low-to-High-Level Output 

(4 levels) 












tpHL 

Propagation Delay Time, 

A, B, or C 

Y 



12 


8 


13 

195 


ns 


High-to Low Level Output 

(4 levels) 












tPLH 

Propagation Delay Time, 

A, B, or C 

W 



10 

,5 


10 

15 


ns 


Low-to-High Level Output 

(3 levels) 












tpHL 

Propagation Delay Time, 

A, B, or C 

W 



9 

135 


9 

135 


ns 


■ High-to-Low Level Output 

(3 levels) 



UHWjj 

■ 








tpLH 

Propagation Delay Time, 

Data 

Y 


HB 

m 

« 


8 

12 


ns 


Low-to-High-Level Output 





■ 








tpHL 

Propagation Delay Time, 

Data 

Y 

C L = 15 pF, 

BE ; 

m 

« 


8 

12 


ns 


High-to-Low-Level Output 



R l = 280ft, 










tPLH 

Propagation Delay Time, 
Low-to-High-Level Output 

Data 

W 

(Note 1) 


45 


7 


45 

7 


ns 

tpHL 

Propagation Delay Time, 
High to-Low-Level Output 

Data 

W 



45 


7 


45 

7 


ns 

tpLH 

Propagation Delay Time, 
Low to-High Level Output 

Strobe 

Y 



11 


65 





ns 

tpHL 

Propagation Delay Time, 

Strobe 

Y 



12 

18 





ns 


High to Low-Level Output 













tPLH 

Propagation Delay Time, 

Strobe 

W 




13 





ns 


Low-to-High-Level Output 




■ 









fPHL 

Propagation Delay Time, 
High-to Low Level Output 

Strobe 

w 


■ 



2 





ns 

tZH 

Output Enable Time to 
High Level 

Output Control 

Y 


■ 


I 

1 

■ 

13 



1 

tZL 

Output Enable Time to 

Output Control 

Y 


■ 


■ 


■ 

14 


B 

Hi 


Low Level 






■ 


■ 



fl 

H 

tZH 

Output Enable Time to 
High Level 

Output Control 

W 


1 


I 


■ 

13 


I 

1 

tZL 

Output Enable Time to 
Low Level 

Output Control 

w 




1 


■ 

14 


1 

| 

| Note 1. See load circuits and waveforms on page 4 of this data sheet J 
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Series DM74S 


ac switching characteristics (con't) 


DM74S158/DM74S258 


SYMBOL 

PARAMETER 

FROM 

TO 

TEST 

[ DM74S158 | 

| DM74S258 j 

UNITS 

(INPUT) 

(OUTPUT) 

CONDITIONS 


UyQH 

B 

B 


0 

tPLH 

Propagation Delay Time, 
Low- to-High- Level Output 

Strobe 

A„» 

C L = 15 pF, 
R l = 28012, 

■ 

■ 

12 

1 

■ 

■ 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

Strobe 

Any 

(Note 1 ) 

■ 

■ 

12 

■ 

■ 

■ 

ns 

*ZH 

Output Enable Time to 

Output Control 

Any 

C L = 50 pF, 

■ 

■ 

■ 

■ 

13 

195 

ns 


High Level 



R L = 28012, 




■ 




*ZL 

Output Enable Time to 
Low Level 

Output Control 

Any 

(Note 1) 

■ 

■ 

■ 

■ 

14 

21 

ns 

tHZ 

Output Disable Time 
From High Level 

Output Control 

Any 

C L = 5 pF, 

■ 

■ 

■ 

■ 

n 

85 

ns 

tLZ 

Output Disable Time 
From Low Level 

Output Control 

Any 

R L = 28012, 
(Note 1) 

1 

9 


1 

D 

14 

ns 


Note 1: See load circuits and waveforms on page 4 of this data sheet 


ac load circuits 


voltage waveforms 


Propagation Delay Times 


Bi-state Totem-pole Outputs TRI-STATE Outputs 




Enable and Disable Times, TRI-STATE Outputs 


OUTPUT 
CONTROL 
(LOW LEVEL 
ENABLING) 




— * 4 5V 

^NLjsv 




logic diagrams 


DM74S151 


DM74S251 




4-10 


























Series DM74S 




Series DM74S 


truth tables 


DM74S151/DM74S251 



DM74S153/DM74S253 



DM74S 157/ DM7 4S257 , DM7 4S 1 58/ DM74S258 



H = high level, L * low level, X ■ irrelevant, Z = high impedance (off) 
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Series 930 


REFERENCE 


The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices 
in this section. For Order Numbers, see below.* Refer to the alpha-numerical index at the front of this 
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog. 



DATA SHEETS 

PACKAGES | 

Devices 

Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

Fig. Pg. 

Fig. Pg. Type 

Fig. Pg. Type 

Fig. Pg. Type 




*Order Numbers: use Device No. suffixed with package letter, i.e. DM930N. 
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Series 930 

























Series 930 


DTL series 930 integrated circuits 


general description 


The National Semiconductor family of DTL 
(Diode-Transistor- Logic) is a complete line of com- 
patible monolithic integrated circuits designed to 
operate at medium speed with medium power dis- 
sipation and high fan-out. The DTL family is avail- 
able in 14-pin, silicone, dual-in-line packages for 
operation over the 0°C to 75°C temperature range. 

The DTL line is composed of a variety of NAND 
gates that allow complete design flexibility. The 
gates are available with either 6K pull-up resistors 
for low power dissipation, or 2K pull-up resistors 
for increased speed. The gate outputs can be wired 
together to achieve the wired-OR function. 

The NAND gates are complemented with the 


DM932 and DM957 buffers which provide higher 
fan-out; the DM944 and DM958 power gates 
which have an open collector, and the DM933 
extender which allows increased fan-in for both 
buffers and the DM930 and DM961 gates. 

The binaries in this family are of the direct coup- 
led master-slave type with direct clear and direct 
set lines. The dual flip flops include ones with 
either common or separate clocks. 

The DM930 series is directly compatible with the 
TTL devices manufactured by National and can be 
used in conjunction with them in those portions 
of a system where speed is not the main con- 
sideration. 


table of contents 


Absolute Maximum Ratings 

Connection/Logic Diagrams 

NAND Gates 

DM930, DM961 - dual four input gates with expanders 
DM935, DM936, DM937 - hex inverters 
DM946, DM949 - quad two input gates 
DM962, DM963 - triple three input gates 
DM1800, DM1801 - dual five input gates 

Buffers/Extender 

DM932 - dual four input buffer with expander 

DM933 - dual four input extender 

DM944 - dual four input power gate with expander 

DM957 - quad two input buffer 

DM958 - quad two input power gate 

Binaries 

DM945, DM948 - RS flip flops 

DM9093, DM9094, DM9097, DM9099 - dual JK flip flops 
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DTL Series 930 




DTL Series 930 









NAND gates 


The DM930, DM936, DM946 and DM962 are a 
variety of NAND gates with a 6K pull-up resistor. 
The DM961, DM937, DM949 and DM963 are the 
2K pull-up versions of the respective gates. The 
DM935 is a hex inverter similar to the DM936 
with the exception that it has no input diodes. 


The DM1800 and DM1801 dual 5-input NAND 
gates are new DTL gates completely compatible 
with DM930 series gates. 


schematic diagrams* 


14 (V cc ) 



14 (V cc ) 



DM935/DM936/DM937 


14(V CC ) 1« (Vcc) 




DM946/DM949 


DM962/DM963 


14 (V CC ) 



DM1800/DM1801 


*Only one circuit element is shown. Pm connections are given in parentheses for other circuit elements. 
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DTL Series 930 





DTL Series 930 


electrical characteristics 


Pin 14 (Vcc) = 5 0 volts, Pm 7 = GND, unspecified pins open unless otherwise stated. 


SYMBOL 

PARAMETER 

PART 

CONDITIONS 

LIMITS 

UNITS 

INPUTS 

OUTPUTS 

0 

°C 

25 

°C 

75 

°C 

INPUT 

UNDER TEST 

OTHER 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Vou 

Output Low Voltage 

All gates 

V in 

V IH 

'OL 

- 

0 45 

- 

0 45 

- 

0 50 

V 

VoH 

Output High Voltage 

All gates* 

V| L 

Vr 

•oh 

26 

- 

26 

- 

25 

- 

V 



except 935 












Input Reverse Current 

All except 

Vr 

GND 

- 

_ 

5 

- 

5 

- 

10 

ma 



935 












Input Forward Current 

All except 

V f 

Vr 

_ 

_ 

-1 40 

- 

-1 40 

- 

-1 33 

mA 



935 












Input Current 

935* 

Vf 

- 

- 

- 

-1 40 

- 

-1 40 

- 

-1 33 

mA 

•cEX 

Output Leakage Current 

6k gates 

GND 

- 

VcEX 

_ 

_ 

_ 

100 

_ 

_ 

ma 



2k gates 

GND 


VcEX 


- 

- 

100 

- 

- 

M A 

Isc 

Output Short Circuit 

6k gates 

GND 

_ 

GND 

_ 

1 30 

-0 61 

-1 30 

_ 

-1 25 

mA 


Current 

2k gates 

GND 

- 

GND 

- 

- 

-1 85 

-3 90 

- 

- 

mA 

•pD 

Power Supply Current 

6k gates 

Vr 



- 

- 

- 

4 

- 

- 

mA 


per gate 

2k gates 







59 

“ 

” 

mA 

•max 

Max Supply Current 

All 

GND 

- 

_ 

- 

- 

- 

4 

- 

_ 

mA 


per gate (V cc = 8V) 












t pd _ 

Turn-On Delay 

6k gates 


R = 400ft, C = 50 pF 


_ 

_ 

10 

30 

_ 

_ 

ns 



2k gates 


R = 400ft, C = 50 pF 


- 

- 

10 

30 

- 

- 

ns 

W 

Turn-On Delay 

6k gates 


R = 3 9kft, C = 30 pF 


_ 

_ 

25 

80 

_ 

_ 

ns 



2k gates 


R = 3 9kft, C = 30 pF 



- 

15 

60 


- 

ns 


*Usean FD600 diode or equivalent on input under test 


test conditions 


TEMP. 

V,H 

VOLTS 

V,l 

VOLTS 

Vr 

VOLTS 

V F 

VOLTS 

V C EX 

VOLTS 

(6k) 

•OL 

mA 

(6k) 

•oh 

mA 

(2k) 

•ol 

mA 

(2k) 

•oh 

mA 

0°C 

2.0 

1.2 

4.0 

0.45 

_ 

12.0 

-0.12 

11.0 

-0.5 

+25 °C 

1.9 

1.1 

4.0 

0.45 

5.0 

12.0 

-0.12 

11.0 

-0.5 

+75 °C 

1.8 

0.95 

4.0 

0.50 


11.4 

-0.12 

10.4 

-0.5 


switching time test circuit and waveforms 


V CC = 5V 



T 
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DTL Series 930 





DTL Series 930 


electrical characteristics 


Pin 14 (Vcc) = 5.0 volts. Pin 7 = GND, unspecified pins open unless otherwise stated. 





CONDITIONS 

LIMITS 


SYMBOL 

PARAMETER 

PART 

INPUTS 

OUTPUTS 

0°C 

25° C 

75°C 

UNITS 




INPUT UNDER TEST 

OTHER 


mu 


mu 


mu 

MAX. 


Vol 

Output Low Voltage 

932,944 

957.958 

V,h 

V| H 

■oL 

- 

0.45 

- 

0.45 

- 

0.50 

V 

VoH 

Output High Voltage 

932,957 

V,l 

Vr 

■oh 

2.6 

- 

2.6 

- 

2 5 

- 

V 

Ir 

Input Reverse Current 

932,944 

957,958 

Vr 

GND 

- 

- 

5 

- 

5 

- 

10 

juA 

■r 

Input Reverse Current 

933 

Vr 

GND 

GND 

- 

5 

- 

5 

- 

10 

juA 

If 

Input Forward Current 

932,944 

957,958 

v F 

Vr 

- 

- 

-1.40 

- 

-1.40 


-1 33 

mA 

v FD 

Input Forward Voltage 

933 

•fd 

GND 

GND 

0 75 

0 90 

0 68 

0.82 

0.60 

0.75 

V 

lsc 

Output Short Cir. Cur. 

932,957 

GND 

- 

GND 

-16 

- 

-16 

- 

-14 

- 

mA 

•CEX 

Output Leakage Current 

932,957 

GND 

- 

Vcex 

- 

- 

- 

100 

- 

- 

ma 



944,958 

GND 

- 

Vcex 

- 

25 

- 

100 

- 

200 

MA 

IpD 

Power Drain Current 

932 

- 

- 

- 

- 

- 

- 

30.0 

- 

- 

mA 



957 

- 

- 

- 

- 

- 

- 

60.0 

- 

- 

mA 



944 

- 

- 

- 

- 

- 

- 

22.5 

- 

- 

mA 



958 

- 

- 

- 

- 

- 

- 

4.5 

- 

- 

mA 

■max 

Max. Supply Current 
per gate (V cc = 8V) 

932,944 

957,958 

GND 

- 

- 

- 

- 

- 

4 

- 

- 

mA 

tpd- 

Turn-On Delay 

932 

957 

R = 150ft, C = 

500 pF 

- 

- 

- 

15 

40 

- 

- 

ns 



944 

958 

R = 150ft, C = 

100 pF 

- 

- 

- 

10 

35 

- 

- 

ns 

tpd+ 

Turn-Off Delay 

932 

957 

R = 510ft, C = 

500 pF 

- 

- 


25 

80 

- 

~ 

ns 



944 

958 

R = 510ft, C = 

20 pF 

- 

- 

~ 

15 

50 

~ 

- 

ns 


test conditions 


TEMP. 

V, H 

VOLTS 

V|L 

VOLTS 

Vr 

VOLTS 

v F 

VOLTS 

■fd 

mA 

Vcex 

VOLTS 

957 

932 

■ol 

mA 

958 

944 

■OL 

mA 

957 

932 

•oh 

mA 

0°C 

2.0 

1.2 

4.0 

0.45 

-2mA 

_ 

36 

40 

-2.0 

+25 °C 

1.9 

1.1 

4.0 

0.45 

-2mA 

5.0 

36 

40 

-2.5 

+75 °C 

1.8 

0.95 

4.0 

0.50 

-2mA 

- 

34 

36 

-3.0 


switching time test circuit and waveforms 

V C c = 5V 



NOTE When testing 958 or 944 short diode D1, remove diodes 

D2, D3, D4 and D5 and add capacitor C2 = 20 pF as shown 
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binaries 


The DM945 and DM948 are R— S flip flops which 
can be externally cross coupled to perform in the 
JK mode. They are of the master slave type with 
output buffers to provide isolation from the out- 
put load. These flip flops feature both asynchro- 
nous set and clear lines. The DM945 has a 6K 
pull-up resistor and the DM948 has a 2K pull- 
up resistor. 

The DM9093 and DM9094 are dual JK flip flops 


of the DM945 and DM948 variety respectively. 
Both flip flops have separate clocks and no asyn- 
chronous clear lines. 


The DM9097 and DM9099 are dual JK flip flops 
of the DM948 and DM945 variety respectively. 
Both flip flops have common clocks and both 
asynchronous set and clear lines. 


schematic diagrams 




truth tables 


ASYNCHRONOUS TRUTH TABLE 



0 - Low State (more negative) X - State of the 

1 - High State (more positive) input does not 

U- Indeterminate State affect the state 

of the circuit 


s D 

Pm 10 

C D 
Pm 5 

Q 

Pin 6 

Q 

Pin 9 

1 

1 

NC 

NC 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

1 



(Connect S 2 to Q, C 2 to Q) Asynchronous inputs, 
direct set (S D ) and direct clear (C D ), override the 
synchronous inputs, they are independent of all 
other inputs 


DTL Series 930 














DTL Series 930 
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DM9093/ DM 9094/ DM9097/ DM 9099 
electrical characteristics 

Pm 14 IV CC ) - 5.0 volts. Pm 7 = GND 


Output Low Voltage 
Output High Voltage 


Input Forward Current 
(Data Input) 

Input Forward Current 
(Clock and Direct Clear 
Inputs) 

Input Forward Current 
(Clock Input) 


lou on output under t< 
l OH on output under ti 
GND output under test 
GND output under test 

Vp on input under test 
Vr on other inputs 

V F on input under test 
Vp on other inputs 


Input Forward Current 
(Direct Set Inputs) 

Input Reverse Current 
(All except clock inputs 
and Direct clear input 


Vp on input under test 
GND on other inputs 


I Input Reverse Current 
Direct (Clear Input) 


1 9097 & Vp on input under test 
9099 GND on other inputs 


lp D I Power Drain Current 


I Max Supply Current 

(V cc = 8V) 


9097 & V R on input under test 

9099 GND on other inputs 

9093 Inputs Open 

9094 Inputs Open 

9099 Inputs Open 

9097 Inputs Open 

9093 GND all inputs 


R = 2k, C = 30 pF 
R = 2k, C *• 30 pF 


test conditions 


(6k) 

•OL 

mA 

(2k) 

■OL 

mA 

(6k) 

■OH 

mA 

(2k) 

■oh 

mA 

v F 

VOLTS 

Vr 

VOLTS 

V, H 

VOLTS 

V, L 

VOLTS 

9093-9 

6K 

V CPTH 

9094-7 

2K 

VcPTH 

16.8 

15.4 

-0.12 

-0.5 

0.45 

4.0 

2.0 

1.2 

1.15 

1.30 

16.8 

15.4 

-0.12 

-0.5 

0.45 

4.0 

1.9 

1.1 

0.95 

1 15 

16.0 

14.6 

-0.12 

-0.5 

0.50 

4.0 

1.8 

0.95 

0.65 

0.85 
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DTL Series 930 




IMS Series 9000 

REFERENCE 

The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices 
in this section. For Order Numbers, see below.* Refer to the alpha-numerical index at the front of this 
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog. 


DATASHEETS PACKAGES WAVE- TEST 




| Molded DIP (IN!) | 

| Cavity DIP (D)(J) | 

Flat Pack (F)(W) | 

| Metal Can (G)(H) | hUKiW > | 

| UlnUUITS 


HJ- 

Fig- 

Pg- 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 

Fig. Pg. Type Fig. 

Pg- 

Fig. 

Pg- 

DM9002C 

6-1 

3 

II 

11 

IV 

J 








DM9003C 

6-1 

3 

II 

11 

IV 

J 








DM9004C 

6-1 

3 

II 

11 

IV 

J 








DM9005C 

6-1 

3 

II 

11 

IV 

J 








DM9006C 

6-1 

3 

II 

11 

IV 

J 








DM9008C 

6-1 

3 

II 

11 

IV 

J 








DM9009C 

6-1 

3 

II 

11 

IV 

J 








DM901 2C 

6-1 

3 

II 

11 

IV 

J 








DM901 6C 

6-1 

3 

II 

11 

IV 

J 








DM8300 

6-4 

5 

II 

12 

IV 

J 

19 

V 

w 

36 

10-17 

9 

10-2 

DM9300 

6-4 

5 

II 

12 

IV 

J 

19 

V 

w 

36 

10-17 

9 

10-2 

DM8301 

6-6 

5 

II 

12 

IV 

J 

19 

V 

w 

5 

10-5 

1 

10-1 

DM9301 

6-6 

5 

II 

12 

IV 

J 

19 

V 

w 

5 

10-5 

1 

10-1 

DM8309 

6-8 

5 

II 

12 

IV 

J 

19 

V 

w 

39 

10-18 

1 

10-1 

DM9309 

6-8 

5 

II 

12 

IV 

J 

19 

V 

w 

39 

10-18 

1 

10-1 

DM8312 

6-10 

5 

II 

12 

IV 

J 

19 

V 

w 

40 

10-18 

1 

10-1 

DM9312 

6-10 

5 

II 

12 

IV 

J 

19 

V 

w 

40 

10-18 

1 

10-1 

DM8322 

6-12 

5 

II 

12 

IV 

J 

19 

V 

w 

37 

10-17 

14 

10-4 

DM9322 

6-12 

5 

II 

12 

IV 

J 

19 

V 

w 

37 

10-17 

14 

10-4 

DM8334 

6-14 

5 

II 

12 

IV 

J 

19 

V 

w 

48 

10-25 

1 

10-1 

DM9334 

6-14 



12 

IV 

J 

19 

V 

w 

48 

10-25 

1 

10-1 

DM8601 

6-17 

3 

II 

11 

IV 

J 

18 

V 

w 

38 

10-17 

8 

10-2 

DM9601 

6-17 

3 

II 

11 

IV 

J 

18 

V 

w 

38 

10-17 

8 

10-2 

DM8602 

6-21 

5 

II 

12 

IV 

J 

19 

V 

w 

47 

10-25 

24 

10-7 

DM9602 

6-21 

5 

II 

12 

IV 

J 

19 

V 

w 

47 

10-25 

24 

10-7 

*Order Numbers: use ! 

Device 

Number suffixed with package letter, i. 

e., DM9002CN. 
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Series 9000 







Series 9000 


DM9002C quad 2-input NAND gate 

DM9003C triple 3-input NAND gate 

DM9004C dual 4-input NAND gate 

DM9005C dual AND-OR-INVERT gate/expander 

DM9006C dual 4-input expander 

DM9008C 2-2-2-3-input AND-OR- INVERT gate 

DM9009C dual 4-input NAND gate/buffer 

DM9012C quad 2-input NAND gate(open collector) 

DM9016C hex inverter 

general description 

The above gate functions are commercial tempera- the DM9000 Series devices. The "C" designation 

ture range (0°C to +75°C) plug-in equivalents for is used in place of the earlier "-59X" suffix. 


connection diagrams (Dual-In-Line and Flat Packages) 


DM9002C 


DM9003C 



DM9005C 



DM9009C 


«■ 

m 

■m 

iSS 


GND 


DM9006C 


Vcc 


|14 

13 112 

liLI 

10 19 

8 


1 

n 

□ 

a 


n 

H 


li l 

2 13 

\r\ 

5 Is 17 


DM901 2C 



DM9004C 




DM901 6C 
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Series 9000 





Series 9000 


absolute maximum ratings 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating T emperature Range 0°C to +75°C 

Storage T emperature Range -65°C to +1 50° C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics 

DM90002C, DM9003C, DM9004C, DM9012C, DM9016C (Note 1) 

PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = 4.75V 

1.6 


V 

Logical ”0" Input Voltage 

V cc = 4.75V 


.85 

V 

Logical "1" Output Voltage 

V cc = 4.75V, Iqut = -1.2 mA, V, N = .85V 

2.4 


V 

Except DM9012C 





Logical ''0" Output Voltage 

V cc = 4.75V, Iqut = +14.1 mA, V, N = 1.6V 


.45 

V 


V cc = 5.25V, Iqut - +16 mA, V IN = 5.25V 


.45 

V 

Logical “1" Output Current 

V cc = 4.75V, V OU T = 5.5V, V IN = .85V 


250 

ma 

(DM 9012C) 





Logical "1" Input Current 

V cc = 5.25V, V| N = 4.5V 


60 

juA 

Logical "0" Input Current 

V cc = 5.25V, V IN = .45V 


-1.6 

mA 


V cc = 4.75V, V IN = .45V 


-1.41 

mA 

Supply Current - Logical "0" Output 

V cc = 5.0V 


6.1 

mA 

(each gate) 





Supply Current - Logical "1" Output 

V cc = 5.0V 


1.7 

mA 

(each gate) 





Propagation Delay Time to a Logical "1" 

V cc = 5.0V, C L = 15 pF,T A = 25°C 

30 

13 

ns 

Except DM901 2C 





DM9012C 

V cc = 5.0V, C L = 15 pF, R L = 4 k 12 

3.0 

45 

ns 

Propagation Delay Time to a Logical "0" 

V cc = 5.0V, C L = 15 pF, T a = 25°C 

3.0 

15 

ns 

Except DM9012C 





DM901 2C 

V cc = 5.0V, C L = 15 pF, R L = 40012, 

3.0 

15 

ns 


T a = 25°C 




DM9005C, DM9006C, DM9008C ( 

Note 1) 




PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 

Logical ''O'' Output Voltage 


Logical "1" Input Current 
Except DM9005C Non- 
Extendable Gate 
DM9005C Non-Extendable Gate 

Logical ”0" Input Current 
Except DM9005C Non- 
Extendable Gate 
DM9005C Non-Extendable Gate 


Supply Current - Logical "0” Output 
DM9005C Non-Extendable Gate 
DM9005C Extendable Gate 
DM9008C 


V cc = 4.75V 

V cc = 4 75VJouT = -1-2mA, 
V, N = .85V 

V cc = 4.75V, l OUT = 14.1 mA, 
V, N = 1.6V 

V cc = 4.75V, l OUT = 16 mA. 
V, N = 5.25V 

V cc = 4.75V, V (N = 4.5V 
V cc = 4.75V, V, N = 4.5V 


V cc = 4.75V, V, N = .45V 
V cc = 5.25V, V, N = .45V 
V cc = 4.75V, V, N = .45V 
V cc = 5.25V, V 1N = .45V 

V cc = 5.0V 
V cc = 5.0V 
V cc = 5.0V 



Note 1: All devices are guaranteed across the 0 C to +75° C temperature range except where specified differently. 

























electrical characteristics (con't) 

DM9005C, DM9006C, DM9008C (con't) 

PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 

Supply Current — Logical "1" Output 






DM9005C Non-Extendable Gate 


V cc = 5.0V 


3.4 

mA 

DM9005C Extendable Gate 


V cc = 5.0V 


5.1 

mA 

DM9008C 


V cc = 5 0V 


10.2 

mA 

ASupply Current 






Additional Supply 






Current when one DM9006C 


V cc = 5 0V 


2.05 

mA 

Extender is connected to a 






DM9005C Gate in the Logical "0” State 





Additional ... in the Logical "1 " State 

V cc = 5 0V 


2 54 

mA 

Propagation Delay T ime to a Logical 'T " 

V cc = 5 0V,C l = 15 pF, 






T a = 25°C 




I DM9005C Non-Extendable Gate Only 


3.0 

12 

ns 

DM9005C Extendable Gate, and 


C N = 5.0 pF 

30 

15 

ns 

DM9008C 






DM9006C (Note 2) 



-2 0 

4.0 

ns 

Propagation Delay Time to a Logical "0" 

V cc = 5 0V,C l = 15 pF, 






T a = 25°C 




DM9005C Non-Extendable Gate Only 


30 

14 


DM9005C Extendable Gate, and DM9008C 

C N = 5.0 pF 

30 

12 

Hi 

DM9008C 






DM9006C (Note 2) 



-2 0 

40 


DM9009C (Note 1) 

PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 

Logical "1” Input Voltage 

V 

cc = 4.75V 

1.6 


V 

Logical "0” Input Voltage 

V 

cc = 4.75V 


.85 

V 

Logical "1" Output Voltage 

V 

cc = 4 75V, Iout = -3.6 mA, 

24 


V 


V 

in = -85V 




Logical "0” Output Voltage 

V 

cc = 4 75V, lour = 42.3 mA, 


.45 

V 


V 

in = 1.6V 





V 

cc = 5.25V, Iout = 48 mA, 


.45 

V 


V 

in = 5 25V 




Logical "1" Input Current 

V 

cc = 5 25V, V IN = 4.5V 


120 

juA 

Logical ”0'' Input Current 

V 

cc = 5 25V, V IN = .45V 


-3 2 

mA 


V 

cc = 4.75V, V IN = ,45V 


-2 82 

mA 

Supply Current - Logical "0" Output 

V 

cc = 5.0V, V IN = 4.5V 


14.6 

mA 

Supply Current - Logical "1" Output 

V 

cc = 5.0V, V IN = GND 


3.4 

mA 

Propagation Delay to a Logical "1" 

V 

cc = 5.0V, C L = 1 5 pF, T a = 25°C 

3.0 

17 

ns 

Propagation Delay to a Logical "0” 

V 

cc = 5.0V, C u = 15 pF, T a = 25°C 

2.0 

13 

ns 


Note 1 : All devices are guaranteed across the 0°C to +75°C temperature range except where specified differently. 

Note 2: The DM9006C is tested by measuring its propagation delay through the DM9005C. The delay readings shall not exceed 
the DM9G05C reading by the specified amount. 
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DM 9300/ DM 8 3 00 


MS Series 9000 

DM9300/ DM8300(SN54195/SN7419 5) 4-bit shift register 


general description 

The DM9300/DM8300 is a 4-bit multi-function 
shift register designed to work at typical speeds of 
25 MHz. 

It features a common asynchronous Reset input 
which resets the register independent of any other 
input. In addition, the J and K inputs to the first 
flip flop enable greater flexibility in the operation 
of the register. (See truth table.) 

The PE (Parallel Enable) control allows informa- 
tion to be entered from the parallel inputs or be 


shifted right. When the PE input is in the logical 
"0" state, the information on the parallel inputs 
will be entered into the flip flops on the subse- 
quent clock pulse. A logical "1” level on the PE 
control will allow shifting to the right. 

The outputs change state on the positive-going 
transition of the clock input. 

This register is completely compatible with Series 
54/74 and CCSL devices. Input diode clamps are 
provided for additional system reliability. 


connection diagram 

Dual-1 n-Line and Flat Package 

| 16 1 15 1 14 1 13 1 12 All j 10 (j) 9 

V cc Qo Qi Q 2 Q 3 0 3 CP PE 

MR J K P„ Pi P 2 P 3 GND 

?' I 2 V 1 I* I s I 6 I’ I* 

typical application 


truth table 


J 

K 

Qo at t n+1 

0 

0 

0 

0 

1 

Qo at t n (no change) 

1 

1 

0 

1 

Qq at t n (toggle) 
1 


(PE = logical "1", MR = logical "I") 


Eight Bit Left/Right Shift Register 

This register shifts left or right on each shift clock, depending upon the condition of the LS/RS select 
input. If this input is high, right shift occurs and if low, left shift occurs. 


DM9300/DM8300 


Pi P 2 

DM9300/DM8300 
0 0 Qi Q 2 


equivalent circuits 




OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
(Q 0 Qi Q z Q 3 AND fi 3 ) 
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absolute maximum ratings 

V cc Voltage Range -.5V to 7V 

Input Voltage Range -.5V to 5.5V 

Output Voltage (Logical "1" state) 5.5V 

Operating Temperature Range DM9300 -55°C to +125°C 

DM8300 0°C to 75°C 

Storage Temperature Range -65°C to +1 50°C 

Lead Temperature (Soldering, 10 sec) 300° C 


electrical characteristics <t a = -55°cto+i25°c, v c 


PARAMETERS 

LIMITS 25 c 

C 

UNITS 

CONDITIONS 

MIN TYP 

MAX 

Input High Voltage 

2.0 


Volts 

Guaranteed Input High Voltage for All Inputs 

Input Low Voltage 


0.8 

Volts 

Guaranteed Input Low Voltage for All Inputs 

Input Clamp Diode Voltage 


-1.5 

Volts 

V cc = Min, 1 , N = -1 2 mA, T A = 25°C 

Output High Voltage 

2.4 3.6 


Volts 

V C c = Mm, l OH = -640juA for Q 3 , and ~480 mA 





for Q 0 -Q 3 V| N = V, H or V (L per Truth Table 

Output Low Voltage 

0.2 

0.4 

Volts 

V C c = Mm, l OL = 12.8 mA for Q 3 and 9.6 mA 





for Q 0 -Q 3 V| N = V | H or V, L per Truth Table 

Input High Current 





J, K,MFL Po.P^Pa, P 3 + PE 


40 



CP 


80 

juA 

V cc = Max, V IN = 2.4V 

Input High Current, All Inputs 


1 0 

mA 

V cc = Max, V, N = 5.5V 

Input Low Current 





J, K, MR, P 0 , Pi , P 2 , P 3 + PE 


-1.6 



CP 


-3.2 

mA 

V cc = Max, V, N = 0.4V 

Output Short Circuit Current 

-20 

-55 

mA 

DM9300 V cc = Max, V OU t = 0V 

(Note 5) 

-18 

-55 

mA 

DM8300 V cc = Max, V OUT = 0V 

Power Supply Current 


86 

mA 

DM9300 V cc = Max 



92 

mA 

DM8300 Inputs High 


switching characteristics (t a = 25°o 


CHARACTERISTIC 


tpd+ 

Turn Off Delay 

tpd- 

Turn On Delay 

f sr 

Shift Right 
Frequency 

CPpw 

Clock Pulse Width 

t s 

Set-up Time 

tr 

Release Time 

t s (PE) 

Set-up Time for PE 

t r (PE) 

Release Time for PE 

tpd-(MR) 

Reset Time for MR 

W ( M R ) 

Recovery Time for MR 

MR pw 

Min Reset Pulse Width 


CONDITIONS & COMMENTS 


V CC = 5.0V, C L = 15 pF 
(See Figs. 1 & 2a) 

V cc = 5.0V, C L = 15 pF 
(See Figs. 1 & 2c) 



SET UP TIME- t s is defined as the minimum time required for the logic level to be present at the logic 
input prior to the clock transition from low to high in order for the flip flop(s) to respond 
RELEASE TIME- t r is defined as the maximum time allowed for the logic level to be present at the 
logic input prior to the clock transition from low to high in order for the flip flop(s) not to respond 
RECOVERY TIME FOR MR: t rec (MR) is defined as the minimum time required between the end of 
the reset pulse and the clock transition from low to high in order for the flip flop(s) to respond to the 
clock 
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DM 9301/DM 830 


Series 9000 


DM9301/DM8301 BCD-to-decimal decoder 


general description 

The DM9301 /DM8301 utilizes Series 54/74 com- 
patible circuitry to decode a four-bit BCD number 
to one-of-ten decimal outputs. These ten decimal 
outputs are capable of driving 10 standard TTL 
loads each. 

The decoding logic is designed such that when 
binary numbers between 10 and 15 are applied to 
the inputs, no outputs are enabled. 


features 

■ 125 mW typical power dissipation 

■ 20 ns typical propagation delay 

■ Clamp diodes on inputs 




absolute maximum ratings (Notei) 

Supply Voltage 
Input Voltage 
Fan Out 

Storage Temperature Range 
Operating Temperature Range DM9301 
DM8301 

Lead Temperature (soldering, 10 sec) 


7V 

5.5V 

10 

-65° C to +150°C 
-55°C to +125°C 
0°C to +70° C 
300° C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITION 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM9301 

V cc = 4.5V 


2.0 



V 

DM8301 

V C c= 4 -75V 




Logical "0" Input Voltage 

DM9301 

V cc = 4.5V 




0.8 


DM8301 

V cc = 4.75V 





Logical "1" Output Voltage 

DM9301 

V cc = 4.5V 

Iqut ~ 800 mA 

2.4 



V 

DM8301 

V cc = 4 75V 




Logical "0" Output Voltage 

DM9301 

V cc = 4 5V 

Iqut = 16 rnA 



04 

y 

DM8301 

V cc = 4 75V 




Logical "1" Input Current 

DM9301 

V cc = 5 5V 

Vin = 4.5 



40 

juA 

DM8301 

V cc = 5 25V 



Logical "1" Input Current 

DM9301 

V cc = 5 5V 

V,n = 5 5V 



1 

mA 

DM8301 

V cc = 5.25V 



Logical "0" Input Current 

DM9301 

V cc = 5.5V 

V IN = 0 4V 


-1 0 

-1 6 

mA 

DM8301 

V cc = 5.25V 


Input Clamp Diode (All Inputs) 

DM9301 

V cc = 5.5V 

1 1 1 \| - - 1 2 m A 


-1.0 

-1 5 

\j 

DM8301 

V CC = 5 25V 



Output Short Circuit Current 

DM9301 

V cc = 5.5V 

Vqut = 6V 

-20 

-32 

-55 

mA 

(Note 3) 

DM8301 

V cc = 5 25V 

-18 

-57 

mA 

Power Supply Current 

DM9301 

V cc = 5 5V 



25 

41 

mA 

DM8301 

V cc = 5.25V 



Propagation Delay Time to a Logical "0" 


V cc = 5.0V, T a = 25°C, 
Cqut = 50 pF, F.O. = 1 0 

8 

19 

30 

ns 

Propagation Delay Time to a Logical "1" 


V cc = 5.0V, T a = 25°C, 
Cqut = 50 pE, F.O. = 10 

8 

20 

30 

ns 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Min/max limits apply across the guaranteed operating temperature range -55°C to +125°C for 
DM9301 and 0°C to 70°C for the DM8301 unless otherwise specified. All typicals are given for 
V cc = 5.0V and T A = 25°C. 

Note 3: Only one output may be shorted at a time. 
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absolute maximum ratings (Note d operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

7V Supply Voltage (Vq c> 

5.5V DM9309 

5.5 V DM8309 

-65°C to +150°C Temperature (T/\) 

300° C DM9309 

DM8309 

4.5 
4 75 

-55 

0 

5.5 

5.25 

+125 

70 

o°o° << 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

Vcc = Min 

2 



V 

Logical "0” Input Voltage 

Vqq = M in 



0 8 

V 

Logical "1" Output Voltage 

Vcc = Mm, I 2 y l OH = -800 MA 

V IN(0) “ ° V 

24 



V 

Logical "0" Output Voltage 

Vcc = Mm,'' INII "' 2 ^lo L =16mA 
v IN(0) ~ oV 



04 

V 

Logical "1" Input Current 

V cc = Max, V IN = 2 4V 



40 

AtA 


V cc = Max, V im = 5 5V 



1 

mA 

Logical “0" Input Current 

V cc = Max, V| N = 4V 



-1.6 

mA 

Output Short Circuit Current 
(Note 3) 

V C c = Max 

-30 

-27 


-85 

mA 

Supply Current 

V cc = Max 


27 

44 

mA 

Input Clamp Voltage 

Vcc = Min, l||\j = —12 m A 



-1.5 

V 

Propagation Delay to a Logical "0” 
from Data to Z, t pd0 

V cc = 5.0V, T a = 25°C 


24 

35 

ns 

Propagation Delay to a Logical "0” 
from Data to Z, t pd0 

V cc = 5.0V, T a = 25°C 


10 

15 

ns 

Propagation Delay to a Logical “1" 
from Data to Z, t pd1 

V cc - 5.0V, T a = 25°C 


20 

28 

ns 

Propagation Delay to a Logical “V 
from Data to Z, t pd1 

V cc = 5 0 V, T a = 25°C 


15 

22 

ns 

Data Select to Z 





■■■■ 

tpdl 

tpdO 

V cc = 5 0V, T a = 25°C 


30 

25 

45 

37 

H 

Data Select to Z 






fpdl 

tpdO 

V cc = 5 0V, T A = 25°C 


17 

21 

25 

31 

IH 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The table 
of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM9309 
and across the 0°C to 70°C range for the DM8309. All typicals are given for Vcc = 5.0V and T A = 25° C 

Note 3: Only one output at a time should be shorted. 
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DM9309/DM8309 






DM 9312/ DM8312 



Series 9000 


DM9312/DM8312 8-input multiplexer 


general description 

The DM9312/DM8312 is an eight-input digital 
multiplexer which provides in one package the 
ability to select one bit of data from up to eight 
sources. When the enable input is taken to a 
logical "0", it will enable the multiplexer to f u no- 
tion. 


features 

■ Series 54/74 T 2 L and DTL compatible 

■ Input clamping diodes 

■ Selects one-of-eight data sources 

■ Fan-out of 10 

■ Fully buffered complementary outputs 


logic and connection diagrams 



H = High Voltage Level X = Irrelevant 
L = Low Voltage Level 
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absolute maximum ratings (Note d operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7V 

Supply Voltage (Vcc) 




Input Voltage 

5.5V 

DM9312 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM8312 

4.75 

5.25 

V 

Storage Temperature Range 

-65° C to +150°C 

Temperature (T/\) 




Lead Temperature (Soldering, 10 sec) 

300° C 

DM9312 

-55 

+125 

°c 



DM8312 

0 

70 

°c 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "V Input Voltage 

V C c = Min 


2 



V 

Logical "0" Input Voltage 

V cc = Min 




0.8 

V 

Logical "1" Output Voltage 

. . .. V|n(d = 2V 

V CC = Min, w _ 'oh = 

V|N(0) - oV 

-800 /iA 

2.4 



V 

Logical "1" Output Current 

,, „ V OUT - 5 BV 

V “ = MaX ' V| N = OV 




250 

iuA 

Logical "0" Output Voltage 

V - Min V|N < 1 > = 2V 
cc ' V IN(0) = 8V, l OL - 

16 mA 



0.4 

V 

Logical "1" Input Current 

V cc = Max, V IN = 2.4V 




40 

HA 


V cc = Max, V, N = 5.5V 




1 

mA 

Logical "0” Input Current 

V cc = Max, V IN = 4V 




-1.6 

mA 

Output Short Circuit Current 
(Note 3) 

V C c = Max 


-30 

-27 


-85 

mA 

Supply Current 

V cc = Max 



33 

44 

mA 

Input Clamp Voltage 

Vcc = Min, 1 1 pg = —12 m A 




-1.5 

V 

Propagation Delay to a Logical "0" 

V cc = 5.0V, T a = 25°C 



23 

34 

ns 

from Data to Z, t pd0 







Propagation Delay to a Logical "0” 
from Data to Z, t pd0 

V cc = 5.0V, T a - 25°C 



9 

14 

ns 

Propagation Delay to a Logical "V 
from Data to Z, t pd1 

V cc = 5.0V, T a = 25°C 



19 

28 

ns 

Propagation Delay to a Logical "1” 
from Data to Z, t pd1 

V cc = 5.0V, T a = 25°C 



15 

23 

ns 

Data Select to Z 








V cc = 5.0V, T a = 25°C 



29 

43 

ns 

tpdO 



25 

37 

ns 

Data Select to Z 







j> 

V cc = 5.0V, t a = 25 °C 



20 

30 

ns 

tpdO 



18 

27 

ns 

Enable to Z 




| 



tpdl 

X pdO 

V cc = 5.0V, T a = 25° C 



28 

42 

ns 



25 

37 

ns 

Enable to Z 








V cc = 5.0V, T a = 25°C 



17 

25 

ns 

tpdO 



18 

27 

ns 


Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM9312 
and across the 0°C to 70°C range for the DM8312 All typicals are given for Vcc = 5 OV and T A = 25°C. 

Note 3: Only one output at a time should be shorted 
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DM 9 312/DM 8 312 




DM9322/DM8322,(DM54157/DM74157) 



Series 9000 


DM9322/DM8322, (DM 54157/ DM74157) quad 2-input multiplexer 


general description 

The DM9322/DM8322 consists of four 2-input 
multiplexers with common input select logic and 
common output disable circuitry. It allows two 
groups of four bits each to be multiplexed to four 
parallel outputs. When the Enable input is at the 
logical “0" level the outputs reflect information 
on the selected inputs. However, when a logical 
"1" is applied, the outputs assume the logical "0" 
level. 

The DM9322/DM8322 is pin compatible and func- 
tionally compatible with the FSC9322 and the 
SN54157/SN74157. Features of the device are: 


features 

■ Typically 10 ns from data to output 

■ Power dissipation 150 mW typ 

■ Pin compatible with FSC9322 and SN54157/ 
SN74157 

■ Diode clamped inputs 

■ Available in either cavity or molded dual-in- 
line package 


logic and connection diagram 

Dual-1 n-Line and Flat Package 



truth table 


ENABLE 

E 

SELECT 

S 


OUTPUT 

Zx 

1 

X 

X 

X 

0 

0 

1 

X 

0 

0 

0 

1 

X 

1 

1 

0 

0 

0 

X 

0 

0 

0 

1 

X 

1 
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absolute maximum ratings (Notei) 


Supply Voltage 
Input Voltage 
Output Voltage 

Operating Temperature Range DM9322 
DM8322 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 

5.5V 

5.5V 

-55°C to 125°C 
0°C to 70°C 
-55°C to 150°C 
300° C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

1 

TYP 



Logical "1” Input Voltage 

DM9322 

V cc = 4.5V 


2.0 



v 

DM8322 

V cc = 4.75 V 





Logical "0" Input Voltage 

DM9322 

V cc = 4.5V 




0.8 

v 

DM8322 

V cc = 4.75V 





Logical “1" Output Voltage 

DM9322 

V cc = 4.5V 

I OU t=-800mAV in = 2V 

2.4 



v 

DM8322 

V cc = 4.75V 




Logical "0” Output Voltage 

DM9322 

V cc = 4.5V 

Iout = 16 mA V IN = 0.8V 



0.4 

v 

DM8322 

V cc = 4 75V 




Logical "1" Input Current 

DM9322 

V cc = 5.5V 

V IN =2 4V 



40 

MA 

DM8322 

V cc = 5.25V 




DM9322 

V cc = 5.5V 

V IN = 5.5V 



1 

mA 


DM8322 

V cc = 5.25V 




Logical "0” Input Current 

DM9322 

V cc = 5.5V 

V 1N = 0.4V 



-1 6 

mA 

DM8322 

V cc = 5.25V 



Output Short Circuit Current 

DM9322 

V cc = 5.5V 

Vqut =0V 

-20 


-55 

mA 

(Note 3) 

DM8322 

V cc = 5.25V 

-18 


-55 

mA 

Supply Current — (each device) 

DM9322 

V cc = 5.5V 

All Inputs = 4.5V 


30 

48 

mA 

DM8322 

V cc = 5.25V 


Input Clamp Voltage 

DM9322 

V cc = 5V 

1 in — — 1 2 m A 



-1 5 

y 

DM8322 

T a = 25°C 




Propagation Delay to a Logical 


V cc = 5.0V 


6 

11 

16 


"0" from Data to Output, t pd0 


T a = 25° C 



Propagation Delay to a Logical 


V cc = 5 0V 


8 

17 

27 

ns 

"0" from Select to Z A , t pd0 


T a = 25°C 


Propagation Delay to a Logical 


V cc = 5.0V 


4 

8 

15 


from Data to Output, t pd1 


T a = 25°C 




Propagation Delay to a Logical 


V cc = 5 0V 


5 

15 

25 

ns 

"1" from Select to Z A , t pd1 


T a = 25°C 



Enable to Output,t pd0 


V cc = 5V 
T a = 25°C 


7 

16 

23 

ns 

Enable to Output, t pd1 


V cc = 5V 
T a = 25°C 


6 

14. 

20 

ns 


Note 1 : "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM9322 and across the 0°C to 70°C range for the DM8322. All typicals are given for 
V C c = 5.0V and T A = 25° C. 

Note 3: Only one output at a time should be shorted. 
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DM9322/DM8322,( DM 54157/ DM74157) 







DM9334/DM8334 



Series 9000 


DM9334/DM8334 8-bit addressable latch 
general description 


The DM9334/DM8334 is a high speed 8-Bit 
Addressable Latch designed for general purpose 
storage applications in digital systems. It is a 
multifunctional device capable of storing single 
line data in eight addressable latches, and being a 
one-of-eight decoder and demultiplexer with active 
level High outputs. The device also incorporates 
an active level Low common clear for resetting all 
latches, as well as, an active level Low enable. 

The DM9334/DM8334 has four modes of operation 
which are shown in the mode selection table. In 
the addressable latch mode, data on the data 
line (D) is written into the addressed latch. The 
addressed latch will follow the data input with all 
non-addressed latches remaining in their previous 
states. In the memory mode, all latches remain 
in their previous state and are unaffected by the 
data or address inputs. 

In the one-of-eight decoding or demultiplexing 
mode, the addressed output will follow the state 
of the D input with all other inputs in the Low 


state. In the clear mode all outputs are Low and 
unaffected by the address and data inputs. 

When operating the device as an addressable latch, 
changing more than one bit of the address could 
impose a transient wrong address. Therefore, this 
should only be done while in the memory mode. 

The truth table below summarizes the operation 
of the product. 

features 

■ Serial to parallel capability 

■ 8-bits of storage with output of each bit 
available 

■ Random (addressable) data entry 

■ Active high demultiplexing or decoding 
capability 

■ Easily expandable 

■ Common clear 

■ Input clamp diodes limit high speed termination 
effects 


logic and connection diagrams 
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LIMITS 


PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

Output High Voltage (V OH ) 

Vgc = Min, 1 0 h = — 800juA 
V in = V | H or V | L (Truth Table) 

24 

3.6 


V 

Output Low Voltage (V OL ) 

Vqc = Mm, l OL = 16 mA 
V| N = V,H or V, L (Truth Table) 


02 

04 

V 

Input High Level (V m ) 

Guaranteed Input Logical High 
Voltage for all Inputs 

20 



V 

Input Low Level (V tL ) 

Guaranteed Input Logical Low 
Voltage for all Inputs 



0 8 

V 

Input Clamp Diode Voltage (V CD ) 

Vcc = Min, l jN = -12 mA 



-1 5 

V 

Input Low Current (l| L ) 

V cc = Max, V, N = 0 4V 





Ag, A 1 , A 2 , D, C 



-0 96 

-1 6 

mA 

E 



-1 44 

-2 4 

mA 

Input High Current (Lh) 

V cc = Max, V IN -2 4V 





IO 

Q 

CM 

< 

< 

6 

< 



10 

40 

pA 

E 



15 

60 

ma 

Input High Current (l| H ) 

V cc = Max, V, N = 5 5V 



1.0 

mA 

Output Short Circuit Current (l sc )(Note 4) 

V cc = Max, Vqut = 0V 

-30 

-65 

-100 

mA 

Power Supply Current (l cc 

V C c = Max 


56 

86 

mA 


switching characteristics t a = 25°c,c l = 50pF, v cc = 5.ov 


PARAMETER 

Turn Off Delay Enable to Output (t PLH ) 
Turn On Delay Enable to Output (t PHL ) 
Turn Off Delay Data to Output (t PLH ) 
Turn On Delay Data to Output (t PH i_) 
Turn Off Delay Address to Output (t PLH ) 
Turn On Delay Address to Output (t PH |_) 
Turn On Delay Clear to Output (t PH l ) 


CONDITIONS 

(See waveform a ) 
(See waveform a.) 
(See waveform b ) 
(See waveform b.) 
(See waveform c.) 
(See waveform c.) 
(See waveform e ) 



LIMITS 

MIN 


MAX 



ns 

ns 

ns 

ns 

ns 

ns 


31 


ns 











DM9334/DM8334 


switching set-up requirements t a = 25°c,c l = 50pF,v cc = 5.ov 


PARAMETER 

CONDITIONS 

LIMITS 


MIN 




Set-Up Time High Data to Enable [t s (H)] 

(See waveform d.) 

20 

13 


ns 

Hold Time High Data to Enable [t h (H)] 

(See waveform d.) 

0 

-10 


ns 

Set-Up Time Low Data to Enable [t s (L)] 

(See waveform d.) 

20 

14 


ns 

Hold Time Low Data to Enable [t h (L)] 

(See waveform d.) 

0 

-13 


ns 

Set-Up Time Address to Enable [t s (A-E)] 
(Note 5) 

(See waveform f.) 

10 

5.0 


ns 

Enable Pulse Width [t pw (E)] 

(See waveform a.) 

19 

13 


ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits The 
table of "Electrical Characteristics" provides conditions for actual device operation 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM9334 

and across the 0°C to +75° C range for the DM8334 All typicals are given for Vqc = 5 OV and T/\ = 25°C 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless 

otherwise noted. All values shown as max or min on absolute value basis 

Note 4: Only one output at a time should be shorted 

Note 5: The Address to Enable Set-Up Time is the time before the High to Low Enable transition that the Address must be 
stable so that the correct latch is addressed and the other latches are not affected 

Note 6: The shaded areas indicate when the inputs are permitted to change for predictable output performance 


truth tables 


MODE SELECTION 


E 

C 

MODE 

L 

H 

Addressable Latch 

H 

H 

Memory 

L 

L 

Active High Eight- 
Channel Demultiplexer 

H 

L 

Clear 


PRESENT OUTPUT STATES 

C 

E 

D 

Ao 

Ai 

a 2 

Qo 

Ql 

0 2 

q 3 

o 4 

°5 

Qe 

0 7 

MODE 

L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

CLEAR 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

DEMULTIPLEX 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 


L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 



• 

• 


• 





• 






• 

• 

• 


• 





• 






• 

• 

• 


• 





• 






L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


H 

H 

X 

X 

X 

X 

On, - 







— - 

MEMORY 

H 

L 

L 

L 

L 

L 

L 

Qn i 

Qni 

Qn i - 




— — 

ADDRESSABLE 

H 

L 

H 

L 

L 

L 

H 

Qn i 

Qn i — 





— *► 

LATCH 

H 

L 

L 

H 

L 

L 

Qni 

L 

Qn i “ 





— 


H 

L 

H 

H 

L 

L 

Qn 1 

H 

Qni~ 





— *- 


• 

• 

• 


• 




• 







• 

• 

• 


• 




• 







• 

• 

• 


• 




• 







H 

L 

L 

H 

H 

H 

Q N i- 






- Qni 

L 


H 

L 

H 

H 

H 

H 

Qni- 






“ Qn i 

H 



X = Don't Care Condition, L = Low Voltage Level, H = High Voltage Level, Q|\|-i = Previous Output State 
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Series 9000 


DM9601/DM8601 retriggerable monostable multivibrator 


general description 

The DM9601/DM8601 is both pin-for-pin and 
spec-for-spec interchangeable with the 9601 one- 
shot. Pulse widths range from 50 ns upward 
depending upon the values of the external R&C 
used. The retriggerable feature allows for output 
pulse widths to be extended beyond the normal 
range attainable with just a resistor and capacitor. 


features 

■ Input Clamping Diodes 

■ Complementary DC Level Sensitive Inputs 

■ Flexibility of Operation— Optional Retrigger- 
ing/Lockout Capability 

■ DTL/TTL Compatible Logic Levels 

■ High Speed Operation-Input Repetition 
Rate > 10 MHz 

■ Output Pulse Width Range 50 ns to 00 

■ Leading or Trailing Edge Triggering 

■ Complementary Outputs 


schematic and connection diagrams 
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DM 9601/ DM 86 01 




DM9601/DM8601 


DM9601 

absolute maximum ratings 

Supply Voltage to Ground 
Input Voltage 

Voltage Applied to Outputs 
Storage Temperature 
Operating Temperature 
Lead Temperature (Soldering, 10 sec) 


-0.5V to +8.0V 
-0.5V to +5.5V 
-0.5V to +V CC 
-65° C to +150°C 
-55°C to +125°C 
300° C 


electrical characteristics 

TABLE I 




Limits 



Symbol 

Parameter 

-55°C 

+25° C 

+125°C 

Units 

Conditions 



Min. 

Max 

IQII 

Typ. 

Max. 

Mm. 

Max. 


(Note 1) 

X 

o 

> 

Output High Voltage 

24 


24 

33 


24 


V 

V cc = 4 5V 











•oh = -0 72 mA 
(Note 2) 

VQL 

Output Low Voltage 


04 


02 

04 


04 

V 

V cc = 4 5V 











l OL = 10 mA 
(Note 2) 

V |h 

Input High Voltage 

20 


1 7 



1 4 


V 

V cc = 4.5V 

V | l 

Input Low Voltage 


0 85 



0 90 


0 85 

V 

V cc = 5 5V 
(Note 3) 

If 

Input Load Current 


-1 6 


-1 1 

-1 6 


-1 6 

mA 

V cc = 5 5V 
V F =0 4V 

•r 

Input Leakage Current 




15 

60 


60 

ma 

V cc = 5 5V 
V R = 4 5V 

•sc 

Short Circuit Current 



-10 


-40 




V cc = 5.0V 
Vour = 0V (Note 2) 

IpD 

Quiescent Power 
Supply Dram 


25 



25 


25 

mA 

V cc = 5 5V 

tpd< 

Negative Trigger Input 
to True Output 




25 

40 



ns 

V cc = 5.0V 
R x = 5.0 KS2 

tpd- 

Negative Trigger Input 
to Complement Output 




25 

40 



ns 

C x =0 
C L = 15 pF 

tpw(min) 

Minimum True Output 
Pulse Width 




45 

65 



ns 

R x = 5.0 Kfi 

tpw 

Pulse Width 



3 08 

3 42 

3.76 



MS 

V cc = 5 0V 

R x = 10 KJ2, C x = 1,000 pF 

0 s tray 

Maximum Allowable 
Wiring Capacitance 
(Pin 13) 


50 



50 


50 

PF 

Pin 13 to GND 

Rx 

External Timing Resistor 

50 

25 

50 


25 

5.0 

25 

k ft 



Note 1: Unless otherwise specified, Rx = 10 KJTi between Pin 13 and VqC on «>•• t es ts. 
Note 2: Ground Pm 1 1 for Vqi_ test on Pin 6, Vqh test on Pin 8 and l§c test on Pin 8. 

Open Pin 1 1 for Vql test on Pm 8, Vqh test on Pin 6 and Igc test on Pin 6. 
Note 3: Pulse test to determine V|h and V|i_ (Mm PW = 40 ns). 
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V OH Output High Voltage 2.4 


Vql Output Low Voltage 


V, H Input High Voltage 1 9 

V, L Input Low Voltage 


l F Input Load Current 


Input Leakage Current 


I Short Circuit Current 


Quiescent Power 
Supply Drain 


Negative Trigger Input 
to True Output 


Negative Trigger Input 
to Complement Output 


Lpwim m) Minimum True Output 
Pulse Width 

At DW Pulse Width Variation 


Maximum Allowable 
Wiring Capacitance 
(Pin 13) 


45 

3.08 3.42 


Units Conditions 

(Note 1 ) 


V V cc = 4 75V 

I q h = ~ 0 96 m A 
(Note 2) 

V V cc = 4 75V 
l OL = 12 8 mA 

(Note 2) 

V V cc =4 75V 

V V cc = 5.25V 

(Note 3) 

mA V cc = 5 25V 
V F = 0 45V 
juA V cc = 5 25V 
V R = 4.5V 
mA V cc = 5 OV 

Vqut = OV (Note 2 ) 


"A V cc = 5 25V 
GND Pins 1 & 2 


ns V cc = 5 OV 
R x = 5.0 Kft 


I External Timing Resistor 


50 

5.0 50 


50 

5.0 50 


ns C x = 0 

C L = 15 pF 


MS V cc = 5 0V 

R x = 10 KO.C x = 1,000 pF 


pF Pin 13 to GND 

k« 


Note 1: Unless otherwise specified, Rx = 10 KJ2 between Pin 13 and Vcc on 3,1 tests. 
Note 2: Ground Pin 1 1 for Vql test on Pin 6, Vqh test on Pin 8 and Igc test on Pm 8 
Open Pm 1 1 for Vql test on Pin 8, Vqi_| test on Pin 6 and l$c test on Pin 6 
Note 3: Pulse test to determine Vj|_) and V|l (Min PW = 40 ns). 
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DM 9 6 01/ DM 86 01 


operating rules 


1. An external resistor R x and an external capaci- 
tor C x are required for operation. The value of 
R x can vary between the limits shown on 
tables I and II. The value of C x is optional and 
may be adjusted to achieve the required output 
pulse width. 

2. Output pulse width t pw may be calculated as 
follows: 

t pw = 0.32 R X C X |l +^j (for C x > 10 3 pF) 

R x in K£2, C x in pF and t pw in ns 

For C x < 10 3 pF, see curve. 

3. R x and C x must be kept as close as possible to 
the circuit in order to minimize stray capaci- 


tance and noise pickup. If remote trimming is 
required, R x may be split up such that at least 
Rx(min) must be as close as possible to the 
circuit and the remote portion of the trimming 
resistor R< R X(MAX) -R X 

4. Set-up time(t 1 ) for input trigger pulse >40 ns. 
(See Figure 1 ) 

Release time(t 2 ) for input trigger pulse >40 ns. 
(See Figure 2) 

5. Retrigger pulse width (see Figure 3) is calculated 
as follows: 

tw = tpw + t pd+ = 0.32 R X C X fl + ^l + t pd+ 



Figure 3 
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Series 9000 


DM9602/DM8602 dual TTL/monostable multivibrator 


general description 

The TTL/Monostable DM9602/DM8602 dual re- 
triggerable, resettable monostable multivibrator 
provides an output pulse whose duration and accu- 
racy is a function of external timing components. 
The DM9602/DM8602 has excellent immunity to 
noise on the Vqc and ground lines. The DM9602/ 
DM8602 uses TTL inputs and outputs for high 
speed and high fanout capability and is compatible 
with all members of the TTL family. 


features 

■ 70 ns to 00 output width range 

■ Resettable and retriggerable 0% to 100% duty 
cycle 

■ TTL input gating— leading or trailing edge 
triggering 

■ Complementary TTL outputs 

■ Optional retrigger lock-out capability 

■ Pulse width compensated for V cc and tem- 
perature variations 


DM9602/ DM8602 



DM9602/ DM8602 


absolute maximum ratings 



operating conditions 











MIN 

MAX 

UNITS 

Supply Voltage 

7.0V 


Supply Voltage (Vcc) 





Input Voltage (Note 2) 

5.5V 


DM9602 



4.5 

5.5 

V 

Output Voltage 

5.5V 


DM8602 



4.75 

5.25 

V 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 


Temperature (T A ) 
DM9602 

-55 

+125 

°C 





DM8602 



0 

+70 


°C 

electrical characteristics (DM9602) (t a =- 

55° C to +125°C, V cc = 5.0V ±10%) 





| LIMITS 


PARAMETER 

CONDITIONS (Note 3) 

! -55°C 

+25° C 

+125°C 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Output High Voltage (V 0 h) 

V cc = 4 5V, l OH =-0 80 mA 
(Note 2) 

24 



24 

33 


24 



V 

Output Low Voltage (V OL ) 

V cc = 4 5V, l OL = 16 mA 
(Note 2) 



04 


0.2 

04 



04 

V 

Input High Voltage (V, H ) 

Guaranteed Input High Thres- 
hold Voltage 

20 



1 7 



1.5 



V 

Input Low Voltage (V, L ) 

Guaranteed Input Low Thres- 
hold Voltage 



0 85 



0 90 



0 85 

V 

Input Low Current (l| L ) 

V cc =5 5V, V IN = 0 4V 



-1 6 


-1 1 

-1 6 



-1 6 

mA 


V cc = 4 5V, V IN = 0 4V 



-1 24 


-0 97 

-1 24 



-1.24 

mA 

Input High Current (l )H ) 

V cc = 5 5V, V, N =4 5V 





10 

60 



60 

pA 

Input Clamp Voltage (V CL amp) 

V cc = 4 5V, l L = -12 mA 






-1 5 




V 

Short Circuit Current Use) 

V cc =5 5 V,V OU t = 1 0V 

(Note 2) 






-25 




mA 

Quiescent Power Supply 
Drain (l PD ) 

V cc = 5 0V 



45 


39 

45 



45 

mA 

Negative Trigger Input to 

V cc = 5 0V,R X =50kft, 





25 

35 




ns 

True Output (tpi_ H ) 

C x = 0, C L = 15 pF 











Negative Trigger Input to 

V cc = 5 0V, R x = 50kS7, 





29 

43 




ns 

Complement Output (tp H iJ 

C x =0, C u = 15 pF 











Minimum True Output 

V cc = 5 0V, R x = 50 kft, 





72 

90 




ns 

Pulse Width (t M | N ) 

C x = 0, C L = 15 pF 











Minimum Complement 

V cc = 5 0V, R x = 50k£7, 





78 

100 




ns 

Output Pulse Width (t MIN ) 

C x =0, C L = 15 pF 











Pulse Width (t) 

V cc = 5.0V, R x = 10 k«, 
C x = 1000 pF 




3 08 

3 42 

3 76 




JUS 

Maximum Allowable Wiring 
Cap (Pins 2 and 14) (C STRAY ) 

Pins 2 and 14 to Ground 



50 



50 



50 

pF 

Timing Resistor (R x ) 


50 


25 

50 


25 

50 


25 

kfi 

electrical characteristics (DM8602) (t a = o°c to +75 °c 

/ V CC 

= 5.0V ±5%) 





LIMITS 


PARAMETER 

CONDITIONS (Note 3) 

0°C 

+25° C 

+75° C 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Output High Voltage (V 0 h) 

V cc =4 75V, Ioh = -0 80 mA 
(Note 2) 

24 



24 

34 


24 



V 

Output Low Voltage (V OL ) 

V cc =4 75V, l OL = 16 mA 
(Note 2) 



0 45 


02* 

0 45 



0 45 

V 

Input High Voltage (V IH ) 

Guaranteed Input High Thres- 
hold Voltage 

1 9 



1 8 



1 65 



V 

Input Low Voltage (V IL ) 

Guaranteed Input Low Thres- 
hold Voltage 



0 85 



0 85 



0 85 

V 

Input Low Current (l| L ) 

V cc =5 25V, V IN = 0 45V 



-1 6 


-1 0 

-1 6 



-1 6 

mA 


V cc = 4 75V, V, N ' = 0 45V 



-1 41 



-1 41 



-1 41 

mA 

Input High Current (l| H ) 

V cc = 5 25V, V 1N = 4 5V 





10 

60 



60 

juA 

Input Clamp Voltage (V CLAMP ) 

V cc =4 75V, l L =-12 mA 






-1 5 




V 

Short Circuit Current (l sc ) 

V cc = 5 25V, V OUT = 1 0V 
(Note 2) 






-35 




mA 

Quiescent Power Supply 

V C c = 0 0V, Ground Pins 1 



52 


39 

50 



52 

mA 

Drain ( 1 P0 ) 

and 2 
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L 




electrical characteristics (con't) (DM8602) (t a = o°c to +75°c, v cc =5.ov±5%) 




LIMITS 


PARAMETER 

CONDITIONS (Note 3) 

0°C 

+25° C 

+75° C 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Negative Trigger Input to 
True Output (t PLH ) 

V cc = 5 0V, R x = 5.0 kfi, 
C x =0,C L = 15 pF 





25 

40 




ns 

Negative Trigger Input to 
Complement Output (tp H |_) 

V cc = 5 0V, R x = 5 0 kft, 
C x = 0, C|_ = 15 pF 





29 

48 




ns 

Minimum True Output 
Pulse Width (t MIN ) 

V cc = 5 0V, R X -50k«, 
Cx =0,C L = 15 pF 





72 

100 




ns 

Minimum Complement Output 
Pulse Width (t MtN ) 

V cc = 5 0V, R X =5.0kft, 
C x = 0, C L = 15 pF 





78 

110 




ns 

Pulse Width (t) 

V cc = 5 0V, Rx = 10 Ml, 
C x = 1000 pF 




3 08 

3 42 

3 76 




JUS 

Maximum Allowable Wiring 
Cap (Pins 2 and 14) (Cstray) 

Pins 2 and 14 to Ground 



50 



50 



50 

pF 

Timing Resistor (R x ) 


50 


50 

50 


50 



50 

k£2 


Note 1: The maximum Vcc value of 8.0V is not the primary factor in determining the maximum Vcc which may be applied 
to a number of interconnected devices. The voltage at a High output is approximately 1 .0 VgE below the Vcc voltage, so the 
primary limit on the Vcc ,s that the voltage at any input may not go above 5.5V unless the current is limited. This effectively 
limits the system Vcc to approximately 7.0V. 

Note 2: Because of the input clamp diodes, excess current can be drawn out of the inputs if the dc input voltage is more nega- 
tive than -0.5V. The diode is designed to clamp off large negative ac swings associated with fast fall times and long lines. This 
maximum rating is intended only to limit the steady state input voltage and current. 

Note 3: Unless otherwise noted, 10 kft resistor placed between Pin 2 (14) and Vqq, for all tests. (Rx) 

Note 4: Ground Pin 1(15) for Vol on Pin 7 (9), or for Vqh on Pin 6 (10), or for Isc on Pins 6 (10); also, apply momentary 
ground to Pin 4 (12). Open Pm 1 (15) for Vql on p ' n 6 (10), or for Vqh on p,n 7 (9), or for Igc on p ' n 7 (9). 


truth tables 


TTL Input Load and Drive Factors Triggering Truth Table 



H-»L = High to Low Voltage Level Transition 
1 Unit Load (U L ) = 60juA HIGH/1 6 mA LOW L-*H = Low to High Voltage Level Transition 
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DM9602/DM8602 





KIS Series 10,000 

REFERENCE 


The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices 
in this section. For Order Numbers, see below.* Refer to the alpha-numerical index at the front of this 
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog. 


| DATA SHEETS 

PACKAGES | 

WAVE- 

FORMS 

TEST 

CIRCUITS 

Devices 

Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. Pg. Type 

Fig. Pg. Type 

Fig. 

Pg. 

Fig. 

Pg. 

DM10101 

7-1 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10102 

7-3 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10105 

7-5 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10106 

7-7 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10107 

7-9 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10109 

7-11 



12 

IV 

J 



41 

10-18 

10 

10-2 

DM10110 

7-13 



12 

IV 

J 







DM10111 

7-15 



12 

IV 

J 







DM10112 

7-17 



12 

IV 

J 







DM10115 

7-19 



12 

IV 

J 







DM10116 

7-21 



12 

IV 

J 







DM10117 

7-23 



12 

IV 

J 







DM10118 

7-25 



12 

IV 

J 







DM10119 

7-27 



12 

IV 

J 







DM10121 

7-29 



12 

IV 

J 







DM10124 

7-31 



12 

IV 

J 








*Order Numbers: use Device No. suffixed with package letter, i.e. DM1 0101 J. 



Series 10,000 










ISIS Series 10,000 

DM10101(MC10101) quad OR/NOR gate with strobe 


general description 

The DM10101 quad gate is a low power, high 
speed, standard ECL logic device. High Z input 
pulldowns allow high DC and AC fanout and 
eliminate the need to tie unused inputs to an 
external supply. The open emitter outputs allow 
maximum flexibility in the selection of termina- 
tion techniques and minimize the power require- 
ments when driving transmission lines. Wire- 
"OR"ing of outputs is available with the open 
emitter outputs. 


applications 

The DM10101 is useful in control, bussing and 
communications in high speed central processors, 
high speed peripherals, digital communications 
systems, minicomputers and instrumentation. This 
device is commonly used for control and bussing 
data by using the wire OR capability of the basic 
ECL gate and/or the common enable input. The 


complementary outputs on all gates makes this 
part useful as a quad line driver for twisted pair 
lines thus reducing package count. 

features 

■ Slow rise and fall times 

■ Highspeed 

■ Low power 

■ High fanout 

■ 50^2 line driving capability 

■ High Z input pulldowns 

■ Open emitter follower outputs 

■ Wire OR capability 

■ Complementary output for added versatility 

■ Standard end power pins for conventional lay- 
out 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 


3.5 ns 
2.0 ns 
25 mW/gate 
50 mA/output 


schematic and logic diagrams 


V C ci V CC2 



Dual-In- Line Package 
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DM10101 





DM10101 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
Oto V EE 
50 mA 
-30° C to +85° C 
-55° C to +125°C 
300° C 


electrical characteristics 


TEST VOLTAGE VALUES 
/il v iha v ila v 


-0 89 -1 89 

-0 81 -185 


-1 205 -1 SO 

-1 105 -1 475 


DM10101 TEST LIMITS 


CHARACTERISTIC I SYMBOL UNDER 
TEST 


Power Supply Dram Current I l E 





Logic "1" Output Voltage 


Logic "0" Output Voltage 


Logic "1" Threshold Voltage I V OHA 


Logic "0" Threshold Voltage | V Q 


Switching Times 
(50-ohm load) 



Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 
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Series 10,000 


DM10102(MC10102) quad gate 


general description 

The DM10102 quad gate is a low power, high 
speed, standard ECL logic device. High Z input 
pulldowns allow high DC and AC fanout and 
eliminate the need to tie unused inputs to an 
external supply. The open emitter outputs allow 
maximum flexibility in the selection of termina- 
tion techniques and minimize the power require- 
ments when driving transmission lines. Wire Oring 
of outputs is available with the open emitter 
outputs. 


applications 

The DM10102 is very useful in control, bussing, 
and communications in high speed central pro- 
cessors, high speed peripherals, digital communica- 
tions systems, minicomputers and instrumentation. 
This device is commonly used for control and 
bussing data by using the wire OR capability of 


the basic ECL gate. The additional non-inverting 
output on one gate adds to the flexibility of this 
part. 


features 

■ Slow rise and fall times 3.5 ns 

■ High speed 2.0 ns 

■ Low power 25 mW/gate 

■ High fanout 50 m A/output 

■ 50^2 line driving capability 

■ High Z input pulldowns 

■ Open emitter follower outputs 

■ Wire OR capability 

■ Complementary output for added versatility 

■ Standard end power pins for conventional lay- 
out 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 


DM10102 





DM1010 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30° C to +85° C 
-55° C to +125°C 
300° C 


electrical characteristics 



CHARACTERISTIC I SYMBOL I UNDER I 


Logic "1" Output Voltage 


DMIQ’102 TEST LIMITS 

-30° C I +25°C 


@ TEST 
TEMP. 


TEST VOLTAGE VALUES | 


V,h 

MAX 

V,l 

MIN 

V|HA 

MIN 

Vila 

MAX 

v EE 

UNITS 

-30°C 

-0 89 

-1 89 

-1.205 

-1 50 

-5 2 

V 

+25°C 

-0 81 

-1 85 

-1 105 

-1 475 

-5 2 

V 

+85°C 

-0 70 

-1 825 

-1 035 

-1 44 

-5 2 

V 


TEST VOLTAGE APPLIED TO PINS 




LISTED BELOW: 


(Vr'/O 

UNITS 

V,H 

V,l 

V|HA 

Vila 

v EE 

GND 


MAX 

MIN 

MIN 

MAX 



Logic "0" Output Voltage 


Logic "1" Threshold Voltage 


Logic "0" Threshold Voltage 


Rise Time 
(20 to 80%) 
Fall Time 
(20 to 80% 



Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 








Series 10,000 


INS 


DM10105(MC10105) triple 2-3-2 OR/NOR gate 


general description 


features 


The DM10105 triple gate is a low power, high 
speed, ECL logic device with the standard ECL 
high Z inputs and open emitter outputs. This 
offers the system designer maximum flexibility 
in layout and design. The open emitter output 
allows a maximum number of gates to be wire 
ORed. This device is useful in high speed digital 
communications systems, central processors, peri- 
pheral controllers, minicomputers, instrumenta- 
tion, and testing systems. The DM10105 is a 
general purpose gate which generates both true 
and complement of a control signal and can be 
used to drive twisted pair lines. 


■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 m A/output 

■ Open emitter follower outputs for wire OR 

■ Complementary outputs simultaneous functions 

■ Standard end power pins conventional layout 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 
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DM10105 





DM10105 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30 C to +85°C 
-55°C to +125°C 
300°C 


electrical characteristics 


-0 890 -1890 -1 205 -1 500 -5 2 
-0 810 -1 850 -1 105 -1 475 -5 2 



Switching T im 
(50 ohm load) 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 
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Series 10,000 


□ 





DM10106 (MC10106) triple 4-3-3-input NOR gate 
general description features 


The DM10106 triple gate is a low power, high 
speed, ECL logic device with the standard ECL 
high Z inputs and open emitter outputs. This offers 
the system designer maximum flexibility in layout 
and design. The open emitter output allows a 
maximum number of gates to be wire ORed. This 
device is useful in high speed digital communica- 
tions systems, central processors, peripheral con- 
trollers, minicomputers, instrumentation, and test- 
ing systems. Busing data with wire OR is a use- 
ful function of the DM10106 and it is also useful 
as a general purpose gate. 


■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 m A/output 

■ Open emitter follower outputs for wire OR 

■ Standard end power pins conventional layout 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 




DM10106 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
Oto V EE 
50 mA 
-30 C to +85°C 
-55°C to +125°C 
300°C 


electrical characteristics 






@ TEST 

TEST VOLTAGE VALUES 
(Volts) 












TEMP. 

V, H 

MAX 

V, L 

MIN 

II 

Vila 

MAX 

v EE 












-30°C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 












+25°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 












+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 







DM10106 

TEST LIMITS 




TEST VOLTAGE APPLIED TO 




PIN 

on°r 


+25°C 








CHARACTERISTIC 

SYMBOL 

UNDER 







UNITS 


mmm 

■■1 

■H 




TEST 


MAX 


mi 

mm 

n 

MAX 


V, H 

MAX 



nZ23 

m 

(V CC > 

GND 

Power Supply Drain Current 

Ie 

8 

- 

- 

- 

15 

21 

- 

- 

mAdc 

- 

- 

- 

- 

8 

1, 16 

Input Current 

l|nH 

4 

- 

- 

- 

- 

265 

- 

- 

juAdc 

4 

- 

- 

- 

8 

1, 16 


linL 

4 

- 

- 

05 

- 

- 

- 

- 

juAdc 

- 

4 

- 

- 

8 

1, 16 

Logic "1" Output Voltage 

VOH 

3 

-1 060 

-0 890 

-0 960 

- 

-0 810 

-0 890 

-0 700 

Vdc 

- 

4 

- 

- 

8 

1, 16 

Logic "0" Output Voltage 

VOL 

3 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

4 

- 

- 

- 

8 

1, 16 

Logic "1" Threshold Voltage 

V OHA 

3 

-1080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

- 

4 

8 

1, 16 

Logic "0" Threshold Voltage 

V OLA 

3 

- 

-1 655 

- 

- 

-1 630 

-- 

-1 595 

Vdc 

- 

- 

4 

- 

8 

1, 16 

Switching Times 
(50 ohm load) 













Pulse 

In 

Pulse 

Out 

-3 2V 

+2 0V 

Propagation Delay 

*4+3- 

3 

- 

- 

- 

20 

- 

- 

- 

■ 


- 

4 

3 

8 

1, 16 


*4-3+ 

3 

- 

- 

- 

20 

- 

- 

- 


- 

- 

4 

3 

8 

1, 16 

Rise Time (20 to 80%) 

*3+ 

3 

- 

- 

- 

20 

- 

- 

- 

■ 

- 

- 

4 

3 

8 

1, 16 

Fall Time (20 to 80%) 

*3- 

3 

- 

- 


20 


- 


mm 

" 


4 

3 

8 

1, 16 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 
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The DM10107 triple gate is a low power, high 
speed, ECL logic device with the standard ECL 
high Z inputs and open emitter outputs. This 
offers the system designer maximum flexibility in 
layout and design. The open emitter output allows 
a maximum number of gates to be wired ORed. This 
device is useful in high speed digital communica- 
tions systems, central processors, peripheral con- 
trollers, minicomputers, instrumentation, and test- 
ing systems. The DM10107 provides the Exclusive 
OR and the complement function simultaneously. 
This device can selectively invert control signals, 
and can be used to build special purpose adders or 
counters. 


■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 mA/output 

■ Open emitter follower outputs for wire OR 

■ Standard end power pins conventional layout 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 
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DM10107 




DM10107 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics 




PIN 


DM10107 

TEST LIMITS 



TEST V 

DLTAGE APPLIED TO PINS LISTED BELOW 


CHARACTERISTIC 

SYMBOL 

UNDER 

-30° C 

+25° C 

+85°C 

UNITS 

V,H max 

V, L MIN 

V|HA MIN 

V, LA MAX 

V EE 

GND 



TEST 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Power Supply Drain Current 

l E 

8 

- 

- 

- 

28 

- 

- 



■I 


■ 

8 

KB 3 

Input Current 

',nH 

4, 9, 14 

- 

- 

- 

Kj3| 

- 

- 


* 

- 

- 

- 

■a 

m 



5, 7, 15 

- 

- 

- 


- 

_ 

' 

* 

_ 

- 

_ 

■a 



1 mL 

* 

- 

- 

05 


- 

- 

fiAdc 

- 



- 

8 

1, 16 

Logic "1" Output Voltage 

VOH 

2 

-1 060 

-0 890 

-0 960 

-0 810 

-0 890 

-0 700 

Vdc 

4,5 

- 

- 

- 

8 

1, 16 



2 

-1 060 

-0 890 

-0 960 

-0 810 

-0890 

-0 700 

Vdc 

- 

4, 5 

- 

- 

8 

1, 16 



3 

-1 060 

-0 890 

-0 960 

-0 810 

-0 890 

-0 700 

Vdc 

4 

5 

- 

- 

8 

1, 16 



3 

-1 060 

-0 890 

-0 960 

-0 810 

-0 890 

-0 700 

Vdc 

5 

4 

- 

- 

8 

1, 16 

Logic "0" Output Voltage 

VOL 

2 

-1 890 

-1 675 

-1 850 

-1650 

-1825 

-1 615 

Vdc 

4 

5 


- 

8 

1, 16 



2 

-1 890 

-1 675 

-1 850 

-1 650 

-1825 

-1 615 

Vdc 

5 

4 

- 

- 

8 

1, 16 



3 

-1 890 

-1675 

-1 850 

-1 650 

-1 825 

-1 615 

Vdc 

4, 5 

- 

- 

- 

8 

1, 16 



3 

-1890 

-1 675 

-1 850 

-1 650 

-1825 

-1 615 

Vdc 

- 

4,5 


- 

8 

1, 16 

Logic "1" Threshold Voltage 

VoHA 

2 

-1 080 

- 

-0 980 

- 

-0 910 

- 

Vdc 

- 


4,5 

- 

8 

1, 16 



2 

-1 080 

- 

-0 980 

- 

-0 910 

- 

Vdc 

- 

- 

- 

4,5 

8 

1, 16 



3 

-1 080 

- 

-0 980 

- 

-0 910 

- 

Vdc 

- 

- 

4 

5 

8 

1, 16 



3 

-1 080 

- 

-0 980 

- 

-0 910 

- 

Vdc 

- 

- 

5 

4 

8 

1, 16 

Logic "0" Threshold Voltage 

V 0 LA 

2 

- 

-1 655 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

4 

5 

8 

1, 16 



2 

- 

-1 655 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

5 

4 

8 

1, 16 



3 

- 

-1 655 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

4,5 

- 

8 

1, 16 



3 

- 

-1 655 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 


4, 5 

8 

1, 16 

Switching Times (50£J Load) 



TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 



Pulse In | 

Pulse Out 

-3 2V 

+2 0V 

Propagation Delay 

t ++ 

Inputs 

- 

- 

20 

- 

- 

- 

ns 

5, 7, 15 

- 

Input 

Corresponding 

8 

1, 16 


t + - 

4, 9 or 14 

- 

- 

20 

- 

- 

- 

ns 

5, 7, 15 

- 

4, 9, or 

OR/NOR 

8 

1, 16 


f + 

to either 

- 

- 

20 

- 

- 

- 

ns 

5, 7, 15 

- 

14 

Outputs 

8 

1, 16 


r- 

Output 

- 

- 

20 

- 

- 

- 

ns 

5, 7, 15 

- 



8 

1, 16 


t ++ 

Inputs 

- 

- 

28 

- 

- 

- 

ns 

4, 9, 14 

- 

Input 

Corresponding 

8 

1, 16 


t + " 

5, 7 or 15 

- 

- 

28 

- 

- 

- 

ns 

4, 9, 14 

- 

5, 7, or 

OR/NOR 

8 

1, 16 


f + 

to either 

- 

- 

28 

- 

- 

- 

ns 

4, 9, 14 

- 

15 

Outputs 

8 

1, 16 


r- 

Ouput 

- 

- 

28 

- 

- 

- 

ns 

4, 9, 14 

- 



8 

1, 16 

Rise Time 

t + 

** 

- 

- 

25 

- 

- 

- 

ns 

4, 9, 14 

- 

Any Input 

Corresponding 

8 

1, 16 

(20 to 80%) 













OR/NOR 



Fall Time 
(20 to 80%) 

* 



- 

25 


~ 


ns 

4, 9, 14 


Any Input 

Outputs 

8 

1, 16 


* Individually test each input applying V )H or V )L to input under test 
**Any Output 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The- circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 


-8V 
0 to V EE 
50 mA 
-30 C to +85°C 
-55°C to +125°C 
300°C 



V| H MAX 

V, u MIN 

V| HA min 

Vila MAX 

Vee 

-30°C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 

+25°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 

+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 


TEST VOLTAGE VALUES 
(Volts) 
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Series 10,000 


DM10109 (MC10109) dual 4-5-input OR/NOR gate 


general description features 


Open emitter outputs, high Z inputs, high speed, 
and low power are the outstanding characteristics 
of the DM10109 dual gate. The high Z inputs and 
open emitter outputs allow a maximum fanout 
with minimum power requirements. Slow rise and 
fall times, characteristic of ECL 10,000 series 
gates, allow conventional interconnect techniques. 
The open emitter outputs allow a maximum num- 
ber of outputs to be wire ORed and still drive a 
heavy fanout. In addition, unused outputs may be 
left open and do not waste power. This device is 
designed for use in high speed central processor, 
peripheral controllers, minicomputers, digital com- 
munications systems, and instrumentation and test- 
ing systems. 

The DM10109 is a general purpose gate that can 
be used in control. The complementary outputs 
are also useful in driving twisted pair lines when 
it is necessary to send control signals or data a long 
distance. 


■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 m A/output 

■ Multiple open emitter follower outputs 

■ Multiple wire OR capability 

■ Complementary outputs 

■ Standard end power pins 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 


schematic and connection diagrams 






04 05 06 6 




d>9 Old 611 012 013 


Dual-In-Line Package 
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DM10109 




DM10109 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30° C to +85°C 
-55°C to +125°C 
300°C 


electrical characteristics 








TEST VOLTAGE VALUES 
















(Volts) 














TEMP 

V|H 

MAX 

V,L 

MIN 

V|HA 

MIN 

Vila 

MAX 

v EE 












-30°C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 












+25°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 












+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 





DM10109 TEST LIMITS 


TEST VOLTAGE APPLIED TO 




PIN 


„ . 













CHARACTERISTIC 

SYMBOL 

UNDER 

-3C 

C 


+25 C 


-F8J 

C 

UNITS 









TEST 

MIN 

MAX 

MIN 

TYP 

MAX 

MIN 

MAX 


V|H 

MAX 

V.L 

MIN 

V|HA 

MIN 

V,LA 

MAX 

V E E 

GND 

Power Supply Dram Current 

l E 

8 

- 

- 

- 

10 

14 

- 

- 

mAdc 

- 

- 

- 

- 

8 

1, 16 

Input Current 

l,nH 

4 

- 

- 

- 

- 

265 

- 

- 

/lAdc 

4 

- 

- 

- 

8 

1, 16 


l lnL 

4 

- 

- 

05 

- 

- 


- 

pAdc 


4 

- 

- 

8 

1, 16 

High Output Voltage 

VoH 

2 

-1 060 

-0 890 

-0 960 

_ 

-0 810 

-0 890 

-0 700 

Vdc 

4 

- 

- 

- 

8 

1, 16 



3 

-1 060 

-0 890 

-0 960 

- 

-0 810 

-0 890 

-0 700 

Vdc 

- 

4 

- 

- 

8 

1, 16 

Low Output Voltage 

VOL 

2 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

- 

4 

- 

- 

8 

1, 16 



3 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

4 

- 

- 

- 

8 

1, 16 

High Threshold Voltage 

V OHA 

2 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

4 

- 

8 

1, 16 



3 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

- 

4 

8 

1, 16 

Low Threshold Voltage 

V OLA 

2 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

- 

4 

8 

1. 16 



3 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

4 

- 

8 

1, 16 

Switching Times 
(50-ohm load) 













Pulse 

In 

Pulse 

Out 

-3 2V 

+2 0V 

Propagation Delay 

*4+2+ 

2 

- 

- 

1 0 

20 

29 

- 

- 

ns 

- 

- 

4 

2 

8 

1, 16 


*4 2 

2 

- 

- 

1 0 

20 

29 

- 


ns 

- 

- 

4 

2 

8 

1, 16 


* 4+3 

3 

- 

- 

1 0 

20 

29 

- 

- 

ns 

- 

- 

4 

3 

8 

1, 16 


* 4 - 3 + 

3 

- 

- 

1 0 

20 

29 

- 

- 

ns 

- 

- 

4 

3 

8 

1. 16 

Rise T ime 

*2+ 

2 

- 


1 1 

20 

33 

- 

- 

ns 

- 

- 

4 

2 

8 

1, 16 

(20 to 80%) 

* 3 + 

3 

- 

- 

1 1 

20 

33 

- 

- 

ns 

- 

- 

4 

3 

8 

1, 16 

Fall Time 

*2 

2 

- 

- 

1 1 

20 

33 

- 

- 

ns 

- 

- 

4 

2 

8 

1, 16 

(20 to 80%) 

*3 

3 

- 

- 

11 

20 

33 

- 

- 

ns 

- 

- 

4 

3 

8 

1, 16 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner. 
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IVl gq Series 10,000 


DM10110(MC10110) dual 3-input/3-output OR gate 


general description 

The DM10110 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-''OR"ing 
of several levels of gating for minimization of gate 
and package count. 

The ability to control three parallel lines from a 
single point makes the DM10110 particularly use- 
ful in clock distribution applications where min- 
imum clock skew is desired. 


schematic and connection diagrams 


V C C2 



features 

■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 mA/output 

■ Multiple open emitter follower outputs 

■ Multiple wire OR capability 

■ Standard end power pins 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 
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DM10110 



DM10110 


absolute maximum ratings 

Supply Voltage -8V 

Input Voltage 0 to V EE 

Output Current 50 mA 

Operating Temperature Range -30°C to +85°C 

Storage Temperature Range -55°C to +125°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics 





©TEST 

TEST VOLTAGE VALUES 
(Volts) 












TEMP 

V|H 

MAX 

J Z 

> I 

V.HA 

MIN 

V,LA 

MAX 

V EE 












-30° C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 












+ ?5°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 












+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 




PIN 



DM10110 

TEST LIMITS 



TEST VOLTAGE APPLIED TO 

mm 

CHARACTERISTIC 

SYMBOL 

UNDER 

TEST 




+25° C 




UNITS 







-30 C 



+85 C 

i 

ES 

EH9 

mss* 

Vila 

MAX 


11 





mom 

mom 

men 

MIN 

id 


Power Supply Dram Current 

*E 

8 

- 

- 

- 


38 

- 

- 

mAdc 

- 

- 

- 

- 

8 

1, 15, 16 

Input Current 

l, nH 

5. 6, 7 

- 

- 

- 


435 

- 

- 

pAdc 


- 

- 

- 

8 

1. 15, 16 


l (nL 

5. 6, 7 

- 

- 

05 

^B 

- 

- 

- 

pAdc 

- 

. 

- 

- 

8 

1, 15, 16 

Logic "1" Output Voltage 

Voh 

2 

-1 060 

-0 890 

-0 960 


-0810 

-0 890 

-0 700 

Vdc 

5 

- 

- 

- 

8 

1, 15, 16 



3 

-1 060 

-0 890 

-0 960 

■9 

-0 810 

-0 890 

-0 700 

Vdc 

6 

- 

- 

- 

8 

1, 15, 16 



4 

-1 060 

-0 890 

-0 960 

B 

-0 810 

-0 890 

-0 700 

Vdc 

7 

- 

- 

- 

8 

1, 15, 16 

Logic "0" Output Voltage 

Vol 

2 

-1 890 

-1 675 

-1 850 


-1 650 

-1 825 

-1 6i5 

Vdc 

- 

5 

- 

- 

8 

1, 15, 16 



3 

-1 890 

-1 675 

-1 850 

B 

-1 650 

-1 825 

-1 615 

Vdc 

- 

6 

- 

- 

8 

1, 15, 16 



4 

-1 890 

-1 675 

-1 850 


-1 650 

-1 825 

-1 615 

Vdc 

- 

7 

- 

- 

8 

1, 15, 16 

Logic "1" Threshold Voltage 

VOHA 

2 

-1 080 

- 

-0 980 

B 

- 

-0 910 

- 

Vdc 

- 

- 

5 

- 

8 

1, 15, 16 



3 

-1 080 

- 

-0 980 

B 

- 

-0 910 

- 

Vdc 

- 

- 

6 

- 

8 

1, 15, 16 



4 

-1 080 

- 

-0 980 

B 

- 

-0 910 

- 

Vdc 

- 

- 

7 

- 

8 

1, 15, 16 

Logic "0” Threshold Voltage 

VOLA 

2 

- 

-1 655 

- 

B 

-1 630 

- 

-1 595 

Vdc 

- 

- 

- 

5 

8 

1, 15, 16 



3 

- 

-1 655 

- 

B 

-1 630 

- 

-1 595 

Vdc 

- 

- 

- 

6 

8 

1, 15, 16 



4 

- 

-1 655 

- 


-1 630 

- 

-1 595 

Vdc 

- 

- 

- 

7 

8 

1, 15, 16 

Switching Times 
(50 ohm load) 






B 







Pulse 

In 

Pulse 

Out 

-3 2V 

+2 0V 

Propagation Delay 

t 5 <2. 

2 

- 

- 

1 4 


35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 


«S 2 

2 

- 

- 

1 4 


35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 


t 5 *3. 

3 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1, 15, 16 


»5 3- 

3 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1. 15, 16 


t 5 .4. 

4 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

4 

8 

1, 15, 16 


»5-4- 

4 

- 

- 

1 4 

24 

d 5 

- 

- 

ns 

- 

- 

5 

4 

8 

1, 15, 16 

Rise Time 

»2. 

2 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 

(20 to 80%) 


3 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1, 15, 16 


U* 

4 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

4 

8 

1, 15, 16 

Fall Time 

t2- 

2 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 

(20 to 80%) 

»3- 

3 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1, 15, 16 


t4- 

4 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 


5 

4 

8 

1, 15, 16 


'Individually test each input applying V|H or V|l to pin under test 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner. 























Series 10,000 


DM10111 (MC10111) dual 3-input/3-output NOR gate 


general description 

The DM10111 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-''OR"ing 
of several levels of gating for minimization of 
gate and package count. 

The ability to control three parallel lines from a 
single point makes the DM10111 particularly use- 
ful in clock distribution applications where mini- 
mum clock skew is desired. 


features 

■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 mA/output 

■ Multiple open emitter follower outputs 

■ Multiple wire OR capability 

■ Standard end power pins 

■ Separate V cc pins maintain high speed and 

minimize crosstalk and noise generation 


DM10111 





DM10111 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30°C to +85°C 
-55°C to +1 25°C 
300° C 


eiectncai cnaracxer isiics 







TEST VOLTAGE VALUES 













@ TEST 



(Volts) 














TEMP 

v 1H 

V, L 

VlHA 

v.la 

Vee 













MAX 

MIN 

MIN 

MAX 












-30° C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 












+25°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 












+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 


■ 

SYMBOL 

PIN 

DM10111 TEST LIMITS 


TEST VOLTAGE APPLIED TO 

mm 

UNDER 

TEST 




+25° C 


+8 

5°C 

UNITS 












V, H 

MAX 

■7,11. ■ 

■w 

S < 


Ba 

WWliB 







um 



EgJ 

Power Supply Drain Current 

'e 

8 

- 

- 

- 

- 

38 

- 

_ 

mAdc 

- 

■ 


_ 

8 

1, 15, 16 

Input Current 

'.nH 

5,6, 7 

- 

- 

- 

- 

435 

- 

- 

AiAdc 


- 

- 

- 

8 

1, 15, 16 


w 

5, 6, 7 

- 

- 

05 

- 

- 

- 

- 

ptAdc 

- 

. 

- 

- 

8 

1, 15, 16 

Logic "1" Output Voltage 

VOH 

2 

-1 060 

-0 890 

-0 960 

- 

-0 810 

-0 890 

-0 700 

Vdc 

- 

5 

- 

- 

8 

1, 15, 16 



3 

-1 060 

-0 890 

-0 960 

- 

-0 810 

-0 890 

-0 700 

Vdc 

- 

6 

- 

- 

8 

1, 15, 16 



4 

-1 060 

-0 890 

-0 960 

- 

-0 810 

-0 890 

-0 700 

Vdc 

- 

7 

- 

- 

8 

1, 15, 16 

Logic "0" Output Voltage 

VOL 

2 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

5 

- 

- 

- 

8 

1, 15, 16 



3 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

6 

- 

- 

- 

8 

1, 15, 16 



4 

-1 890 

-1 675 

-1 850 

- 

-1 650 

-1 825 

-1 615 

Vdc 

7 

- 

- 

- 

8 

1, 15, 16 

Logic "1" Threshold Voltage 

V OHA 

2 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

- 

5 

8 

1, 15, 16 



3 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

- 

6 

8 

1, 15, 16 



4 

-1 080 

- 

-0 980 

- 

- 

-0910 

- 

Vdc 

- 

- 

- 

7 

8 

1, 15, 16 

Logic "0" Threshold Voltage 

VOLA 

2 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

5 

- 

8 

1, 15, 16 



3 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

6 

- 

8 

1, 15, 16 



4 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

7 

- 

8 

1, 15, 16 

Switching Times 













Pulse 


-3 2 V 


(50 ohm load) 













In 

Out 

+2 0V 

Propagation Delay 

* 5 + 2 - 

2 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 


* 5 - 2 + 

2 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 


* 5 + 3 - 

3 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1, 15, 16 


* 5 - 3 + 

3 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

3 

8 

1, 15, 16 


* 5 + 4 - 

4 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

4 

8 

1, 15, 16 


* 5 - 4 + 

4 

- 

- 

1 4 

24 

35 

- 

- 

ns 

- 

- 

5 

4 

8 

1, 15, 16 

Rise Time 

* 2 + 

2 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

2 

8 

1, 15, 16 

(20 to 80%) 

■ 

3 


- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 


8 

1, 15, 16 



4 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 


8 

1, 15, 16 

Fall Time 

E 

2 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

BH 

8 

1, 15, 16 

(20 to 80%) 

1 

3 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

i§ 

8 

1, 15, 16 


El 

4 

- 

- 

1 1 

22 

35 

- 

- 

ns 

- 

- 

5 

WBm 

8 

1. 15, 16 


•Individually test each input applying V, n n or V, n |_ to pin under test 

Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner. 
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Series 10,000 


DM10112(MC10112) dual 3-input 1 OR/2 NOR gate 


general description 

The DM10112 is a dual 3 input 1 OR/2 NOR 
gate. The DM10112 is useful for driving mul- 
tiple transmission lines. The open emitter out- 
puts allow the use of wire OR in data bus app- 
lications. 

The ability to drive multiple transmission lines 
from a single gate make the DM10112 particular- 
ly useful in clock distribution applications where 
minimum clock skew is desired. The DM10112 is 
also useful for memory chip select decoding. 


features 

■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50 mA/output 

■ Multiple open emitter follower outputs 

■ Multiple wire OR capability 

■ Standard end power pins 

■ Separate V cc pins maintain high speed and 

minimize crosstalk and noise generation 


schematic and connection diagrams 



Dual-ln-Line Package 




7-17 


DM10112 




DM10112 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30° C to +85° C 
-55° C to +125°C 
300°C 


electrical characteristics 


TEST VOLTAGE VALUES 
(Volts) 


DM10112 TEST LIMITS 


CHARACTERISTIC SYMBOL UNDER I _3 ° 

TEST 


Logic"1" Output Voltage 


V,H 

MAX 

V,L 

MIN 

H 

V,LA 

MAX 

v EE 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 

1 

EST VOLTAGE APPLIED TO 
PINS LISTED BELOW 

■ 


I Logic "0“ Output Voltage 


I Logic "1" Threshold Voltage I 


Logic "0" Threshold Voltage 


I Switching Time* 
(50-ohm load) 


Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 



'Individually test each input using the pm connections shown 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner. 
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Series 10,000 


DM10115(MC10115) quad differential amplifier 


general description 

The DM10115 is a quad differential amplifier 
designed for use in sensing differential signals 
over long fines. The base bias supply (V BB ) is 
made available at pin 9 to make the device useful 
as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. 

Active current sources provide the DM10115 
with excellent common mode noise rejection. 
If any amplifier in a package is not used, one 
input must be connected to V BB (pin 9) to pre- 
vent overloading the current source bias network. 


features 

■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0ns 

■ Low power 

■ High fanout 50 mA/output 

■ Open emitter follower outputs for wire OR 

■ Standard end power pins conventional layout 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 


schematic and connection diagrams 



Dual-In-Line Package 
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DM10115 



DM10115 


absolute maximum ratings 


-8V 
0 to V EE 
50 mA 
-30° C to +85°C 
55° C to +125°C 
300° C 



Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 
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Series 10,000 


DM10116 (MC10116) triple differential line receiver 


general description 

The DM10116 triple differential line receiver is 
designed for use in sensing differential signals 
over long lines. The base bias supply (V BB ) is 
made available at pin 11 to make the device use- 
ful as a Schmitt Trigger, or in other applications 
where a stable reference voltage is necessary. 

Active current sources provide the DM10116 
with excellent common mode noise rejection. 
If any line receiver in a package is not used, one 
input must be connected to V BB (pin 11) to pre- 
vent overloading the current source bias network. 


features 

■ Slow rise and fall times 3.5 ns 

■ High speed t pd = 2.0 ns 

■ Low power 

■ High fanout 50mA/output 

■ Open emitter follower outputs for wire OR 

■ Complementary outputs simultaneous functions 

■ Standard end power pins conventional layout 

■ Separate V cc pins maintain high speed and 
minimize crosstalk and noise generation 


schematic and logic diagrams 



TOP VIEW 
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DM10116 



DM10116 




Power Supply Drain Current 
Input Current 
Input Leakage Current 
High Output Voltage 

Low Output Voltage 

High Threshold Voltage 

Low Threshold Voltage 

Reference Voltage 
Switching T imes 
(50-ohm load) 

Propagation Delay 


Rise Time 
(20% to 80%) 
Fall Time 

(20% to 80%) 





Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gates are tested in the same manner. 


7-22 























Series 10,000 


DM10117(MC101T7C) 

dual 2-wide OR-AND/OR-AND-INVERT gate 


general description 

The DM10117 is a general purpose logic element 
designed for use in data control, such as digital 
multiplexing or data distribution. Pin 9 is common 
to both gates. 

features 

■ Slow rise and fall times 4.0 ns 

■ High speed t pd = 2.5 ns for two levels of logic 

■ Low power 100 mW/pkg 

■ High fanout 50 mA/output 


■ 5012 line driving capability 

■ High Z input pulldowns — for lower power 

dissipation 

■ Open emitter follower outputs 

■ Internal collector dot and emitter dot — for 

maximum logic utility and speed 

■ Wire OR capability - for buss oriented systems 

■ Complementary outputs — added versatility 

■ Standard end power pins — standard layout 

requirements 


schematic and connection diagrams 


V CC2 V C C1 



Vccz 
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DM10117 




DM10117 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics 


-8V 
0 to V EE 
50 mA 
-30° C to +85°C 
-55°C to +1 25°C 
300°C 














TEST VOLTAGE VALUES 













@ TEST 



(Volts) 














TEMP 

V|H 

MAX 

Vil 

MIN 

V|HA 

MIN 

Vila 

MAX 

v EE 












-30°C 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 












+25°C 

-0 810 

-1 850 

-1 105 

-1 475 

-5 2 












+85°C 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 





DM10117 TEST LIMITS 


TEST VOLTAGE APPLIED TO 



CHARACTERISTIC 

SYMBOL 

PIN 

UNDER 

-30° C 


+25°C 


+85° C 













UNITS 









TEST 

MIN 

MAX 

MIN 

TYP 

MAX 

MIN 

MAX 

V,H 

MAX 

Vil 

MIN 

V,HA 

MIN 

Vila 

MAX 

V EE 

(V CC > 

GND 

Power Supply Drain Current 

l E 

8 

- 

- 

- 

20 

26 

- 

- 

mAdc 

- 

- 

- 

- 

8 

1, 16 

Input Current 

1 mH 

4 

- 

- 

- 

- 

265 

- 

- 

pAdc 

4 

- 

- 

- 

8 

1, 16 



g 

- 

- 

- 

- 

355 

- 

- 

juAdc 

9 

- 

- 

- 

8 

1, 16 


l, nL 

4 

- 

- 

05 

- 

- 

- 

- 

pAdc 

- 

4 

- 

- 

8 

1, 16 



9 

- 

- 

05 

- 

- 

- 

- 

pAdc 

- 

9 

- 

- 

8 

1, 16 

Logic "1" Output Voltage 

VoH 

2 

-1 060 

-0 780 

-0 960 

- 

-0 700 

-0 890 

-0 590 

Vdc 

4,9 

- 

- 

- 

8 

1, 16 



3 

-1 060 

-0 780 

-0 960 

- 

-0 700 

-0 890 

-0 590 

Vdc 

- 

4,9 

- 

- 

8 

1, 16 

Logic “0" Output Voltage 

VOL 

2 

-2 000 

-1 675 

-1 990 

- 

-1 650 

-1 920 

-1 615 

Vdc 

- 

4,9 

- 

- 

8 

1, 16 



3 

-2 000 

-1 675 

-1 990 

- 

-1 650 

-1 920 

-1 615 

Vdc 

4,9 

- 

- 

- 

8 

1, 16 

Logic "1" Threshold Voltage 

VOHA 

2 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

4,9 

- 

8 

1, 16 



3 

-1 080 

- 

-0 980 

- 

- 

-0 910 

- 

Vdc 

- 

- 

- 

4, 9 

8 

1, 16 

Logic "0” Threshold Voltage 

V OLA 

2 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

- 

4,9 

8 

1, 16 



3 

- 

-1 655 

- 

- 

-1 630 

- 

-1 595 

Vdc 

- 

- 

4,9 

- 

8 

1, 16 

Switching Times 
(5012 Load) 













Pulse 

In 

Pulse 

Out 

-3 2V 

+2 OV 

Propagation Delay 

*4+2 + 

2 

- 

- 


23 

- 

- 

- 

ns 

9 


4 

2 

8 

1, 16 


U-2 

2 

- 

- 


23 

- 

- 

- 

ns 

9 


4 

2 

8 

1, 16 


U+3- 

3 

- 

- 

- 

23 

- 

- 

- 

ns 

9 

- 

4 

3 

8 

1, 16 


l 4-3+ 

3 

- 

- 

- 

23 

- 

- 

- 

ns 

9 

- 

4 

3 

8 

1, 16 

Rise Time 

*2+ 

2 

- 

- 

- < 

22 

- 

- 

- 

ns 

9 

- 

4 

2 

8 

1, 16 

(20 to 80%) 

*3+ 

3 

- 

- 

- 

22 

- 

- 

- 

ns 

9 

- 

4 

3 

8 

1, 16 

Fall Time 

*2 

2 

- 

- 

- 

22 

- 

- 

- 

ns 

9 

- 

4 

2 

8 

1, 16 

(20 to 80%) 

t 3 - 

3 

- 

- 

- 

22 

- 

- 

- 

ns 

9 

- 

4 

3 

8 

1, 16 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner 
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Series 10,000 


DM10118 (MC10118) dual 2-wide OR-AND gate 


general description 

The DM10118 is a basic logic building block pro- 
viding the OR-AND function, useful in data con- 
trol and digital multiplexing applications. 

features 

■ Slow rise and fall times 4.0 ns 

■ High speed t pd = 2.5 ns for two levels of logic 

■ Low power 100 mW/package 

■ High fanout 50 mA/output 


■ 5012 line driving capability 

■ High Z input pulldowns — for lower power 

dissipation 

■ Open emitter follower outputs 

■ Internal collector dot for maximum logic utility 

and speed 

■ Wire OR capability — for bus oriented systems 

■ Standard end power pins — standard layout 

requirements 


schematic and connection diagrams 

Vcci V CC2 

2 1 15 16 



Dual-ln-Line Package 
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DM10118 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30°C to +85°C 
-55°C to +125°C 
300°C 


electrical characteristics 



TEST VOLTAGE VALUES 
(Volts) 


V, H 

MAX 

V,L 

MIN 

V,ha 

MIN 

Vila 

MAX 

v EE 

-0 890 

-1 890 

-1 205 

-1 500 

-5 2 

-0 810 

-1 850 

-1 150 

-1 475 

-5 2 

-0 700 

-1 825 

-1 035 

-1 440 

-5 2 



TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW 


SYMBOL UNDER 
TEST 




-0 810 -0 890 -0 700 

-1 650 -1 920 -1 615 

-0 910 


8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 

-3 2V 

+2 0V 

8 

1, 16 

8 

1, 16 

8 

1, 16 

8 

1, 16 


Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other gate is tested in the same manner. 
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Series 10,000 


input OR/AND gate 


High fanout 50 mA/output 

50£2 line driving capability 
High Z input pulldowns — for lower power 
dissipation 

Open emitter follower outputs 
Internal collector dot for maximum logic utility 
and speed 

Wire OR capability — for bus oriented systems 
Standard end power pins - standard layout 
requirements 


Dual-In-Line Package 


ill 


ill 


DM10119 




DM10119 


absolute maximum ratings 


Supply Voltage 

Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


-8V 
0 to V EE 
50 mA 
-30°C to +85°C 
-55°C to +1 25°C 
300°C 


electrical characteristics 


TEST VOLTAGE VALUES 


TEMP V| H V, L Viha Vila 

__________ MAX MIN MIN MAX 

-30°C -0 890 -1 890 -1 205 -1 500 


-0 700 -1 825 | -1 035 -1 440 -5 2 



Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other inputs are tested in the same manner. 
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Series 10,000 


DM101 21 (MC10121) OR-AND/OR-AND-INVERT gate 
general description 


The DM10121 is a basic logic building block 
providing the simultaneous OR-AND/OR-AND- 
INVERT function, useful in data control and dig- 
ital multiplexing applications. 

features 

■ Slow rise and fall times 4.0 ns 

■ High speed t pd = 2.5 ns for two levels of logic 

■ Low power lOOmW/pkg 

■ High fanout 50 mA/output 


5012 line driving capability 
High Z input pulldowns — for lower power 
dissipation 

Open emitter follower outputs 
Internal collector dot and emitter dot - for 
maximum logic utility and speed 
Wire OR capability — for buss oriented systems 
Complementary outputs - added versatility 
Standard end power pins - standard layout 
requirements 


schematic and connection diagrams 
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M10121 




DM10121 



Note: Each DM10,000 series circuit has been designed to meet the DC specifications shown in the test table, after thermal 
equilibrium has been established The circuit is in a test socket or mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one gate. The other inputs are tested in the same manner. 
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Series 10,000 


DM10124(MC10124) quad TTL to ECL 
translator/differential line driver 


general description 

The DM10124 is a quad TTL to ECL translator 
which may also be used as a quad TTL to ECL 
differential line driver. The input levels are com- 
patible with the series 7400, series 74H00 and 
Schottky series 74S00. 

The output logic levels are ECL 10,000 compatible 
over the recommended operating temperature 
range. Complementary emitter follower outputs 
provide for inverting, non-inverting or differential 
line driving applications. A common TTL strobe 
input is provided which when held at a TTL logic 
"0" forces all true (non-inverting) outputs to an 
ECL logic logical "0" LOW and all compliments 
(inverting) outputs to an ECL logical "1" HIGH. 

features 

■ High speed t pd =* 3.5 ns typical 

■ Power dissipation 250 mW/pkg typical 


■ Complementary outputs with ECL 10,000 levels 

■ High output capacity, drives 8 5012 lines 

■ TTL compatible inputs, input strobe 

■ Four translators per package 

applications 

The DM10124 may be used as either an inverting 
or non-inverting TTL to ECL translator. One dif- 
ferential line driving application includes very high 
speed data transmission in a TTL system by con- 
verting the data to ECL levels and driving through 
terminated twisted line pairs. The DM10125 is the 
logical complement to the DM10124 and can be 
used to translate the differential ECL levels back to 
standard TTL ones. The advantages of ECL trans- 
mission line characteristics (i.e. controlled edge 
speeds, terminations, very high speed data rates) 
may then be utilized in a TTL system. 


connection diagram 


Dual-In-Line Package 


Vcc 2 Vcci 



* = TTL LEVELS 
V cc = PIN 9 = +5.0V 
V EE = PIN 8 = -5 2V 
GND - PIN 16 = OV 
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DM10124 


absolute maximum ratings 

Supply Voltage:, 

V EE -8V 

V cc +7V 

Input Voltage +5.5V 

Output Current 50 mA 

Operating Temperature Range -30°C to +85°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering 10 sec) 300°C 


electrical characteristics 




PIN 

DM10124 TEST LIMITS 



CHARACTERISTIC 

SYMBOL 

UNDER 

-30°C 

+25° C 

+85°C 

UNITS 

CONDITIONS 



TEST 




(yyj 






Power Supply Drain Current 

Iee 

Ice 

, 8 
9 





38 

25 



mA 

mA 

Inputs & Outputs 
OPEN 

Logic "1" Input Current 

l|H 

l|H 

2, 7, 10, 11 
6 





4 

16 



pA 

pA 

V IN = V| H = +2 7 V 

Logic "0" Input Current 


5,7,10,11 

6 





-1 6 
-6 0 



< < 
E E 

V IN =V IU =+0.4V 

Logic "1" Input Voltage 
Logic "0" Input Voltage 

V |HA 
V.la 




+2 0 


08 



V 

V 

Threshold Inputs - 
Use for Test 

Input Clamp Voltage 


5, 6, 10, 11 





-1 5 



V 

Measured at l T = -12 mA 

Logic “V Output Voltage 

VoH 

1,2, 14, 15 

-1 06 

-0 89 

-0 96 


-0 81 

-0.89 

-0.70 

V 

50ft to -2 0 V 

All Inputs = V| H = 2.7 

Logic "1" Output Voltage 

VoH 

3, 4,12, 13 

-1 06 

-0 89 

-0 96 


-0 81 

-0 89 

-0 70 

V 

50ft to -2.0V 
Pin 6 = V IL = 0.4V 

Logic "0" Output Voltage 

VOL 

1,2, 14, 15 

-1 89 

-1 675 

-1 85 


-1 65 

-1.825 

-1 615 


50ft to -2.0 V 
Pin 6 = V,l = +0.4V 

Logic "0" Output Voltage 

VOL 

3,4, 12, 13 

-1 89 

-1 675 

-1 85 


-1.65 

-1 825 

-1 615 


50ft to -2.0V 

All Inputs = V| N = +2.7 

Logic "1" Threshold Voltage 

V 0 HA 

1,2, 14, 15 

-1 08 


-0 98 



-0 91 


1 

50ft to -2.0 V 
Inputs at V| HA = +2.0 

Logic "1" Threshold Voltage 

V OHA 

3, 4, 12, 13 

-1 08 


-0 98 



-0 91 


V 

50ft to -2.0V 
Input at V )LA = +0.8 

Logic "0" Threshold Voltage 

< 

_l 

O 

> 

1, 2, 14. 15 


-1 655 



-1 63 


1.595 

V 

50ft to -2 0V 
Inputs at V 1LA = +0.8 

Logic "0" Threshold Voltage 

VOLA 

3, 4, 12, 13 


-1 655 



-1 63 


-1 595 

V 

50ft to -2 0V 
Inputs at V|ha = + 2.0 

Switching Times 50ft Load 
Propagation Delay (3V P-P 
Input at t r = t f = 2 ns, 

20% -80%) 

tpd + + 
tpd 

t p d + ~ 
tpd~ + 

5,6, 7, 10, 11 
5, 6, 7,10, 11 
5, 6,7, 10, 11 
5, 6, 7, 10, 11 



1 0 
1.0 
1 0 
1 0 

35 

35 

35 

35 

50 

50 

50 

50 



ns 

ns 

ns 

ns 

Each Input in Sequence, 
Undriven Inputs to 
V cc (NOM) = +5V 

Rise Time. 20% - 80% 

t r 

Outputs 



1 1 

20 




ns 


Fall Time 20% -80% 

tf 

Outputs 



1 1 

20 




ns 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 
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MSi Interface Circuits 

REFERENCE 

The following table references all Physical Dimension Drawings for the devices in this section. For Order 
Numbers, see below.* Refer to the alpha-numerical index at the front of this catalog for complete device 
title and function. Packages (pages I thru VI) are in the back of the catalog. 


( DATASHEETS 

PACKAGES ! 

WAVE- 

FORMS 

TEST 

CIRCUITS 

Devices 

Pg. 

Molded DIP (N) 

Cavity DIP (DKJ) 

Flat Pack (F)(W) 

Metal Can (G)(H) 

Fig. 

Pg. 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 

Fig. 

Pg. 

Type 

Fig. Pg. 

Fig. Pg. 

DH0006 

8-1 









21 

V 

H 



DH0006C 

8-1 

2 

ii 







21 

V 

H 



DH0008 

8-4 









21 

V 

H 



DH0008C 

8-4 

2 

ii 







21 

V 

H 



DH0011 

8-7 









21 

V 

H 



DH0011C 

8-7 

2 

ii 







21 

V 

H 



DH0011CN 

8-7 

2 

ii 







21 

V 

H 



DH0016CN 

8-10 

2 

II 












DH0017CN 

8-10 

2 

ii 












DH0018CIM 

8-10 

2 

ii 












DH0028C 

8-13 

2 

ii 







21 

V 

H 



DH0028CN 

8-13 

2 

ii 







21 

V 

H 



DH0034 

8-15 



11 

IV 

J 




21 

V 

H 



DH0034C 

8-15 



11 

IV 

J 




21 

V 

H 



DH0035 

8-18 









24 

VI 

G 



DH0035C 

8-18 









24 

VI 

G 



DH3467C 

8-20 

3 

ii 












DH3725C 

8-22 

3 

ii 












LH2111 

8-24 



9 

hi 

D 

16 

V 

F 






LH2211 

8-24 



9 

hi 

D 

16 

V 

F 






LH2311 

8-24 



9 

hi 

D 

16 

V 

F 






LM106 

8-26 






15 

IV 

F 

20 

V 

H 



LM206 

8-26 









20 

V 

H 



LM306 

8-28 









20 

V 

H 



LM111 

8-30 



8 

hi 

D 

14 

IV 

F 

20 

V 

H 



LM211 

8-30 



8 

hi 

D 

14 

IV 

F 

20 

V 

H 



LM311 

8-30 

3 

ii 

8 

hi 

D 

14 

IV 

F 

20 

V 

H 



LM139 

8-40 



8 

m 

D 

15 

V 

F 






LM 239 

8-40 



8 

hi 

D 









LM339 

8-40 

3 

ii 

8 

m 

D 









LM160 

8-44 



8 

hi 

D 

15 

V 

F 

20 

VI 

H 



LM260 

8-44 



8 

iii 

D 




20 

VI 

H 



LM360 

8-44 

3 

II 

8 

m 

D 




20 

VI 

H 



LM161 

8-46 



8 

iii 

D 

15 

V 

F 

21 

VI 

H 



LM261 

8-46 



8 

hi 

D 




21 

VI 

H 



LM361 

8-46 

3 

II 

8 

iii 

D 









LM 163 

8-79 



11 

IV 

J 









LM363 

8-79 

3 

ii 

11 

IV 

J 









LM350 

8-48 

3 

ii 












LM363A 

8-79 

3 

ii 

11 

IV 

J 









LM710 

8-50 

1 

ii 







20 

V 

H 



LM710C 

8-52 

3 

ii 







23 

VI 

H 



LM711 

8-54 









22 

V 

H 



LM711C 

8-56 

3 

ii 







23 

VI 

H 



LM1414 

8-63 

3 

ii 

11 

IV 

J 









LM1514 

8-63 



11 

IV 

J 









LM1488 

8-58 



11 

IV 

J 









LM1489A 

8-61 



11 

IV 

J 









LM5520 

8-66 



12 

IV 

J 









LM7520 

8-66 

5 

ii 

12 

IV 

J 









LM5521 

8-66 



12 

IV 

J 









LM7521 

8-66 

5 

ii 

12 

IV 

J 









LM5522 

8-69 



12 

IV 

J 









LM7522 

8-69 

5 

ii 

12 

IV 

J 










*Order Numbers: use Device No. suffixed with package letter, i.e. DH0006H. 
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Interface Circuits 




Interface Circuits 


DATA SHEETS 

PACKAGES 1 

WAVE- 

FORMS 

TEST 

CIRCUITS 

Devices 

Pg. 

Molded DIP (N) 

Cavity DIP (D)(J) 

Flat Pack ( F ) (W) 

Metal Can (G)(H) 

F.g- 

Pg. 

Fig. 

Pg. 

Type 

Fig. Pg. Type 

Fig. 

Pg. 

Type 

Fig. Pg. 

Fig. Pg. 

LM5523 

8-69 



12 

IV 

J 







LM7523 

8-69 

5 

II 

12 

IV 

J 







LM5524 

8-71 



12 

IV 

J 







LM7524 

8-71 

5 

II 

12 

IV 

J 







LM5525 

8-71 



12 

IV 

J 







LM7525 

8-71 

5 

II 

12 

IV 

J 







LM5528 

8-73 



12 

IV 

J 







LM7528 

8-73 

5 

II 

12 

IV 

J 







LM5529 

8-73 



12 

IV 

J 







LM7529 

8-73 

5 

II 

12 

IV 

J 







LM5534 

8-75 



12 

IV 

J 







LM7534 

8-75 

5 

II 

12 

IV 

J 







LM5535 

8-75 



12 

IV 

J 







LM7535 

8-75 

5 

II 

12 

IV 

J 







LM5538 

8-77 



12 

IV 

J 







LM7538 

8-77 

5 

II 

12 

IV 

J 







LM5539 

8-77 



12 

IV 

J 







LM7539 

8-77 

5 

II 

12 

IV 

J 







LM55107A 

8-79 



11 

IV 

J 







LM75107A 

8-79 

3 

II 

11 

IV 

J 







LM55108A 

8-79 



11 

IV 

J 







LM75108A 

8-79 

3 

II 










LM75207 

8-79 

3 

II 

11 

IV 

J 







LM75208 

8-79 

3 

II 

11 

IV 

J 







LM75324 

8-86 

3 

II 

12 

IV 

J 







LM55325 

8-92 



12 

IV 

J 







LM75325 

8-92 

5 

II 

12 

IV 

J 







LM75450A 

8-48 

3 

II 










LM75451 A 

8-99 

1 

II 










LM75452 

8-99 

1 

II 










LM75453 

8-99 

1 

II 










LM75454 

8-101 

1 

II 










MH0007 

8-103 







22 

V 

H 



MH0007C 

8-103 







22 

V 

H 



MH0009 

8-105 







24 

V 

G 



MH0009C 

8-105 







24 

V 

G 



MH0012 

8-107 







24 

VI 

G 



MH0012C 

8-107 







24 

VI 

G 



MH0013 

8-109 







24 

VI 

G 



MH0013C 

8-109 







24 

VI 

G 



MH0025 

8-113 







20 

VI 

H 



MH0025C 

8-113 

1 

II 





20 

V 

H 



MH0026 

8-116 







24 

VI 

G 



MH0026C 

8-116 

1 

II 





20 

V 

H 



MH8808 

8-125 

5 

ii 
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Interface Circuits 


DH0006/DH0006C 'current driver 


general description 

The DH0006/DH0006C is an integrated high 
voltage, high current driver designed to accept 
standard DTL or TTL logic levels and drive 
a load of up to 400 mA at 28 volts. AND inputs 
are provided along with an Expander connection, 
should additional gating be required. The addition 
of an external capacitor provides control of 
the rise and fall times of the output in order to 
decrease cold lamp surges or to minimize electro- 
magnetic interference if long lines are driven. 


there is less likelihood of false turn-on due to an 
inadvertent short in the drive line 

features 

■ Operation from a Single +10V to +45V Power 
Supply. 

■ Low Standby Power Dissipation of only 35 mW 
for 28V Power Supply. 


Since one side of the load is normally grounded, 
^Previously called NH0006/NH0006C 


1.5A, 50 ms. Pulse Current Capability. 


schematic and connection diagrams 


Metal Can Package 




Dual-In-Line Package 


EXPANDER 4 

INPUT 



typical applications 


Lamp Driver with Expanded Inputs 
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DH0006/DH0006C 



DH 0006 /DH 0006 C 


absolute maximum ratings 

Peak Power Supply Voltage (for 0.1 sec) 60V 

Continuous Supply Voltage 45V 

Input Voltage 5.5V 

Input Extender Current 5.0 mA 

Peak Output Current (50 ms On/1 sec Off) 1.5A 

Operating Temperature 

DH0006 -55°C to +125°C 

DH0006C, DH0006CN 0°C to +70°C 

Storage Temperature -65°C to +150° C 


electrical characteristics (Note n 


PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = 45V to 10V 

2.0 



V 

Logical "0" Input Voltage 

V cc = 45V to 10V 



0.8 

V 

Logical "1" Output Voltage 

V cc = 28V, V, N = 2.0V, Iqut = 400 mA 

26.5 

27.0 


V 

Logical "0" Output Voltage 

V cc = 45V, V, N = 0.8V, R l = IK 


.001 

.01 

V 

Logical "1" Output Voltage 

V cc = 10V, V| N = 2.0V, Iqut = 150 mA 

8.8 

9.2 


V 

Logical "0" Input Current 

V cc = 45V,V 1n = .4V 


-0.8 

-1.0 

mA 

Logical "1" Input Current 

V cc =45V, V 1N = 2.4V 


0.5 

5.0 

/iA 


V cc =45V, V 1N = 5.5V 



100 

ma 

"Off" Power Supply Current 

V cc =45V, V, N = 0.8V 


1.6 

2.0 

mA 

"On" Power Supply Current 

V cc = 45V, V 1N = 2.0V, Iqut = 0mA 



8 

mA 

Rise Time 

V cc = 28V, R l = 820 


0.10 


jus 

Fall Time 

V cc = 28V, R l =820 


0.8 


JUS 

Ton 

V cc = 28V, R L =820 


0.26 


JUS 

Toft 

V cc = 28V, R l = 820 


2.2 


JUS 


Note 1: Unless otherwise specified, limits shown apply from -55 C to 125 C for DH0006 and 0 C to 
70° C for DH0006C. 

Note 2: Typical values are for 25°C ambient 

Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a 0 ja 
of 210°C/W 

Note 4: Power rating for the DH0006CN Molded DIP based on a maximum junction temperature of 
+ 150°C and a thermal resistance of 175°C/W when mounted in a standard DIP socket. 

Note 5: Power rating for the DH0006CN Molded DIP based on a maximum junction temperature of 
+ 150°C and a thermal resistance of 150°C/W when mounted on a 1/16 inch thick, epoxy-glass board 
with ten 0 03 inch wide 2 ounce copper conductors 


switching time waveforms 
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TIME (ns) LOGICAL "0" INPUT CURRENT (/iA) SUPPLY VOLTAGE (V) 


typical performance 


Maximum Continuous Output 
Current For TO-5 


Maximum Continuous Output 
Current For Molded DIP 


Input Threshold Voltage 
vs Temperature 





-SO -25 0 25 50 75 100 125 


MAXIMUM CONTINUOUS OUTPUT CURRENT (mA) MAXIMUM CONTINUOUS OUTPUT CURRENT (mA) 


AMBIENT TEMPERATURE (°C) 



10 20 30 40 50 


SUPPLY VOLTAGE (V) 



10 20 30 40 50 

SUPPLY VOLTAGE (V) 


2 : 

5 


"ON" Supply Current Drain 



10 20 30 40 50 

SUPPLY VOLTAGE (V) 


Turn On And Rise Time 
400 

300 

200 

100 

0 

-75 -50 -25 0 25 50 75 100 125 












;N OF 

1 TIN 






TUF 

E 

— 

■ 







V CC 
Rl = 

= 28V 
68ft 





C L = 10pF 
V, N = 3.0V PULSE 


RIS 

IE TIB 

/IE 

t,< 

10 ns 


, 



p 

r 





_ 


t 

t 







-75 -50 -25 0 25 50 75 100 125 


Output Saturation Voltage 



TEMPERATURE (°C) 


TEMPERATURE (°C) 


OUTPUT CURRENT, ho e. (n»A) 



TIME (ms) 


TIME (fis) 


DH0006/DH0006C 






DH0008/DH0008C 



Interface Circuits 


DH0008/DH 000 8 C* 

high voltage, high current driver 

general description 

The DH0008/DH0008C is an integrated high volt- 
age, high current driver, designed to accept stan- 
dard DTL or TTL input levels and provide a pulsed 
load of up to 3A from a continuous supply voltage 
up to 45V. AND inputs are provided with an EX- 
PANDER connection, should additional gating be 
required. 

Since one side of the load is normally grounded, 
there is less likelihood of false turn-on due to an 
inadvertent short in the drive line. 

The high pulse current capability makes the 
DH0008/DH0008C ideal for driving nonlinear 
resistive loads such as incandescent lamps. The 
"Previously called NH0008/NH0008C 


circuit also requires only one power supply for 
circuit functional operation. 

The DH0008 is available in a 10-pin TO-5 package; 
the DH0008C is also available in a 10-pin TO-5, in 
addition to a 10-lead molded dual-m-line package. 

features 

■ Operation from a Single +10V to +45V Power 
Supply. 

■ Low Standby Power Dissipation of only 35 mW 
for 28V Power Supply. 

■ 3.0A, 50 ms, Pulse Current Capability. 


schematic and connection diagrams 



typical application 


Metal Can Package 



TOP VIEW 


Dual-ln-Line Package 



Controller for Closed Loop Stepper Motor Switching Sequence 


Step 

A 

B 

c 

D 

1 

1 

0 

1 

0 

2 

1 

0 

0 

1 

3 

0 

1 

0 

1 

4 

0 

1 

1 

0 

1 

1 

0 

1 

0 


To reverse the direction use a 4, 3, 2, 1 
sequence 
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absolute maximum ratings 


Peak Power Supply Voltage (for 0.1 sec) 60V 

Continuous Supply Voltage 45V 

Input Voltage 5.5V 

Input Extender Current 5.0 mA 

Peak Output Current 

(50 msec On/1 sec Off) 3.0 Amp 

Continuous Output Current 

(See continuous operating curves.) 

Operating Temperature 


DH0008 -55°C to +125°C 

DH0008C 0°C to +70° C 

Storage Temperature -65°C to +150°C 

electrical characteristics (Note d 


PARAMETER 

CONDITIONS 

MIN 

(Note 2) 

MAX 

UNITS 

Logical "1" Input Voltage 

V cc = 45V to 10V 

2.0 



V 

Logical “0" Input Voltage 

V cc = 45V to 10V 



0.8 

V 

Logical "1" Output Voltage 

V cc = 45V, V IN = 2.0V, I OU t = T6A 
50 ms On/1 sec Off 

43 

43.5 


V 

Logical “0" Output Voltage 

V cc = 45V, V, N = 0.8V, R l = 1 K 


0.02 

0.1 

V 

Logical "1" Output Voltage 

V cc = 28V, V IN = 2.0V, l OUT = 0.8A 
50 ms On/1 sec Off 

26.5 

27.1 


V 

Logical "0" Input Current 

V cc =45V, V IN = 0.4V 


-0.8 

-1.0 

mA 

Logical "1" Input Current 

V cc = 45V, V IN = 2.4V 


0.5 

5.0 

juA 


V cc =45V, V 1N = 5.5V 



100 

ma 

“Off" Power Supply Current 

V cc =45V,V IN =0V 


1.6 

2.0 

mA 

Rise Time 

V cc = 28V, R l - 39ft, V IN = 5.0V 


0.2 


Us 

Fall Time 

V cc = 28V, R l = 39ft, V IN = 5.0V 


3.0 


Ids 

Ton 

V cc = 28V, R l = 39ft, V IN = 5.0V 


0.4 


jUS 

Tqff 

V cc = 28V, R l = 39ft, V IN = 5.0V 


7.0 


JUS 


Note 1: Unless otherwise specified limits shown apply from -55°C to 125°C for DH0008 and 0°C to 
70° C for DH0008C. 

Note 2: Typical values are 25°C ambient 

Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a 4> JA 
of 210°C/w 

Note 4: Power ratings for the DH0008CN Molded DIP based on a maximum junction temperature of 
150°C and a thermal resistance of 150°C/w when mounted in a standard DIP socket 
Note 5: Power ratings for the DH0008CN Molded DIP based on a maximum junction temperature of 
150°C and a thermal resistance of 115°C/w when mounted on a 1/16 inch thick, epoxy-glass board 
with ten 0.03 inch wide 2 ounce copper conductors. 


switching time waveforms 
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DH0008/DH0008C 





DH0008/DH0008C 


typical performance 


Maximum Continuous Output 
Current for TO-5 Package 


Maximum Continuous Output 
Current for Molded DIP 


Available Output Current 



MOUNTED IN 

t'tX' -A SOCKET (NOTE 4) 

-i- 


m 


0 400 800 1200 1600 

MAXIMUM CONTINUOUS OUTPUT CURRENT (mA) 


3.6 — 

32 44- 
2 8 T c = 125°c 









_ 

_ 

_ 

_ 

_ 

_ 

_ 

~~3 

““ 



H— ■ 

““ 


fj 







[_ 























1 TTT1 

PULSE CONDITION] 



1 MS "ON" j 

U 


_ 

1UU MS 

i!!L 

□ 


SUPPLY VOLTAGE, V cc , (V) 


Output Saturation Voltage 


Input Threshold Voltage 
vs Temperature 


Logical "0” Input Current 


TO 


- V cc = 28V 
PULSE CONDITION 

“W 1-0 SEC 

- T 0 ff = 10 SEC 

I I I I I 


s GUARANTEED LOGICAL I 
"1" INPUT VOLTAGE MIN] 


GUARANTEED LOGICAL 
r'O" INPUT VOLTAGE MAX N 


-50 -25 0 25 50 75 100 125 

AMBIENT TEMPERATURE (°C) 











+25°C J 


g 


5 



"• r i 

- +125 C 








SUPPLY VOLTAGE (V) 


ON Supply Current Drain 


OFF Supply Current Drain 


Turn OFF and Fall Times 


20 30 40 

SUPPLY VOLTAGE (V) 


■ 

■ 

■ 

■ 


■■■■9! 



■ 

wAVm 

■ 

■ 

■ 

zmm i 

■ 

■ 

55 

2 

223 

■ 

p^a 

■ 

■■ 

■■ 

■ 




■■ 

■■ 

■■ 


20 30 40 

SUPPLY VOLTAGE (V) 


V cc = 28V 
14.0 • R L = 39J2 

120 Cl = 1 ° PF 
1/0 V IN = 3.0V PULSE 

— 10.0 tf<10ns 


-25 +25 +75 

TEMPERATURE (°C) 


Turn ON Control 


Turn OFF Control 


Turn ON and Rise Time 




V cc = 28V 
_R L = 39ft 



Cl - 10 pF 
_T a = 25°C 

\ 

k 

R f = 5.1 kn 

y 1 i 

V 

Kc f = 

>JC F = 680 pF 
300 1 


50 100 150 200 250 

TIME (fit) 



2 4 6 8 10 12 14 16 18 

TIME (fit) 


V cc = 28V 
' R u = 39tt 
_ C L = 10 pF 
V, N = 3.0V PULSE 
- t r <10 ns 





Interface Circuits 


DH0011*(SH2001) 

DH0011C*(SH2002) 

DH 0011 CN*(SH 2002 P) 

high voltage high current drivers 


general description 


The DH001 1 high voltage, high current driver 
family consists of hybrid integrated circuits which 
provide a wide range of variations in temperature 
range, package, and output current drive capa- 
bility. A summary of the variations is listed below. 

^Previously called NH001 1 , NH001 1C, NH0011CN 


Applications include driving lamps, relays, cores, 
and other devices requiring several hundred milli- 
amp currents at voltages up to 40V. Logic flexi- 
bility is provided through a 4-input NAND gate, a 
NOR input and an input which bypasses the gating 
and connects the base of the output transistor. 


logic diagram 


Vcc 



ordering information 


NSC DESIGNATION 

SH DESIGNATION 

PACKAGE 

TEMPERATURE RANGE 

OUTPUT CURRENT 
CAPABILITY 

DH0011H 

SH2001 

TO- 100 

-55° C to +125°C 

250 mA 

DH0011CH 

SH2002 

TO- 100 

0°C to +70°C 

150 mA 

DH0011CN 

SH2002 P 

Epoxy "B" DIP 

0°C to +70° C 

150mA 
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DH0011/DH0011C/DH0011CN 




DH0011/DH0011C/DH0011CN 


absolute maximum ratings 











Vcc 










8V 






Collector Voltage (Output) 






40V 






Input Reverse Current 







1.0 mA 






Power Dissipation 







800 mW 






Operating Temperature Range DH0011 



-55 C to +125 C 










DH001 1C/DH001 1CN 

0°C to +70 C 






Storage Temperature 






-65°C to 1 50°C 






electrical characteristics 












TEST NO. 

PIN 1 

PIN 2 

PIN 3 

PIN 4 

PIN 5 

PIN 6 

PIN 7 

PIN 8 

PIN 9 

PIN 10 

SENSE 

MIN 

MAX 

1 

V, H 

V IH 

V , H 

V,H 

GND 


GND 

lo LI 


VcCL 

v 8 


VoL 

2 

V, L 





GND 


GND 

•oLI 

V ,L 

V CCL 

V 8 


VqL 

3 

V, L 





GND 

*OL2 





V CCL 

V 6 


V 0 L2 

4 


V,L 




GND 

*OL2 





V C CL 

V 6 


VoL2 

5 



V,L 


GND 

foL2 





VcCL 

V 6 


VoL2 

6 





V ,L 

GND 

!ol2 





V CCL 

V 6 


VoL2 

7 





GND 

GND 

IqL2 




V 1H 

VcCL 

V 6 


VoL2 

8 

Vr 

GND 

GND 

GND 

GND 






VcCH 

h 


Ir 

9 

GND 

Vr 

GND 

GND 

GND 






VcCH 

h 


Ir 

10 

GND 

GND 

Vr 

GND 

GND 






VcCH 

•3 


Ir 

11 

GND 

GND 

GND 

Vr 

GND 






VcCH 

I 4 


Ir 

12 






GND 





Vr 

VcCH 

I 9 


Ir 

13 

v F 

Vr 

Vr 

Vr 

GND 






VcCH 

li 


-If 

14 

Vr 

v F 


Vr 

Vr 

GND 






VcCH 

•2 


-If 

15 

Vr 

Vr 


v F 

Vr 

GND 






VcCH 

( 3 


-If 

16 

Vr 

Vr 

Vr 

v F 

GND 






VcCH 

I 4 


-If 

17 





GND 

GND 





v F 

VcCH 

>9 


-If 

18 






GND 


GND 




VcCL 

v 6 I 

Vqh 


19 

GND 





GND 


GND 

Vox 


VcCL 

*8 


•ox 

20 






GND 


GND 




VpD 

ho 


IpDH 

21 

GND 





GND 






Vmax 

ho 


Imax 

22* 






GND 






o 

Q- 

> 



*ON 

23* 






GND 






VpD 



^OFF 

*See Test Circuits and Waveforms on Page 4. 












forcing functions (Note u dhooii 









PARAMETER 

-55° C 

+25° C 

+125°C 

UNITS 

1 v CCL 




4.5 




4.5 



4.5 


V 



^CCH 




5.5 




5.5 



5.5 


V 



VpD 








5.0 






V 


v MAX 








8.0 






V 


j 

V.L 




1.4 




1.1 



0.8 


V 


! V.H 




2.1 




1.9 



1.7 


V 



Vr 




4.0 




4.0 



4.0 


V 


V F 




0.0 




0.0 



0.0 


V 



O LI 




250 



250 



250 



mA 



OL2 




8.0 




8.0 



7.5 


mA 



^ox 




40.0 



40.0 



40.0 


V 


Note 1 : 

Temperature Range 

-55°C to +125°C 
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forcing functions <Note2) dhoouc, dhooucn 


PARAMETER 

o°c 

+25° C 

+70°C 

UNITS 

VcCL 

5.00 

5.0 

5.0 

V 

VcCH 

5.00 

5.0 

5.0 

V 

VpD 


5.0 


V 

Vmax 


8.0 


V 

V,L 

1.20 

1.1 

.95 

V 

V| H 

2.00 

1.9 

1.8 

V 

Vr 

4.00 

4.0 

4.0 

V 

V F 

0.45 

0.45 

0.5 

V 

•oLI 

150 

150 

150 

mA 

•oL2 

8.0 

8.0 

7.5 

mA 

Vox 

40.00 

40.0 

40.0 

V 


test limits (Note I) dhooh 


PARAMETER 

-55° C 

+25° C 

+125°C 

UNITS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

VoLI 


0.45 


0.4 


0.45 

V 

VoL2 


0.45 


0.4 


0.45 

V 

V 0 H 

2.20 


2.00 


1.80 


V 

Ir 




2.0 


5.0 

/iA 

-If 


1.60 


1.6 


1.5 

mA 

■ox 




5.0 


200 

ma 

IpDH 




30.6 



mA 

Imax 




29.6 



mA 

tON 




160 



ns 

u. 

LL 

O 




220 



ns 


test limits (Note 2) dhoouc, dhooucn 


PARAMETER 

o°c 

+25° C 

+70°C 

UNITS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

VoLI 


0.45 


0.45 


0.5 

V 

VoL2 


0.45 


0.45 


0.5 

V 

VqH 

2.05 


1.95 


1.85 


V 

Ir 




5.0 


10.0 

ma 

-If 


1.40 


1.4 


1.35 

mA 

•ox 




5.0 


200 

MA 

IpDH 




30.6 



mA 

•max 




34.0 



mA 


Note 1: Temperature Range -55° C to +125°C 
Note 2: Temperature Range 0°C to +70°C 

switching time test circuit 
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DH0011/DH0011C/DH0011CN 



DH0016CN, DH0017CN.DH0018CN 



Interface Circuits 


DH0016CN* 

DH0017CN*(SH2200P) 

DH0018CN* 

high voltage high current drivers 


general description 

This high-voltage, high-current driver family con- 
sists of hybrid integrated circuits which provide a 
wide range of output currents and output voltages. 
Applications include driving lamps, relays, cores, 
and other devices requiring up to 500 mA and 

"Previously called NH0016CN, NH0017CN, NH0018CN 


withstanding voltages up to 100V. Logic flexi- 
bility is provided through a 4-input NAND gate, a 
NOR input and an input which bypasses the gating 
and connects to the base of the output transistor. 


logic diagram 


V C c 



ordering information 


NSC DESIGNATION 

Sh designation 

PACKAGE 

OUTPUT CHARACTERISTICS 




Maximum Standoff 
Voltage 

Current 

DH0016CN 

N/A 

Epoxy "B" DIP 

70V 

250 mA 

DH0017CN 

SH2200P 

Epoxy "B" DIP 

50V 

500 mA 

DH0018CN 

N/A 

Epoxy "B" DIP 

100 V 

500 mA 
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absolute maximum ratings 


V cc 8 V 

Input Voltage 8V 

Collector Voltage DH0016CN 70V 

DH0017CN 50V 

DH0018CN 100V 

Output Surge Current DH0016CN 1.0A 

DH0017CN & DH0018CN 2.0A 

Power Dissipation 455mW 

Operating Temperature Range 0°C to +70° C 

Storage Temperature -65°C to +1 50° C 

electrical characteristics 


TEST 








DIM Q 

DIM Q 


CCMCC 

LIMITS 

NO. 

PIN 1 

PIN 2 

PIN 3 

PIN 4 

PIN 5 

PIN 6 

PIN 7 

r IN o 

rllM y 

PIN 10 

otNot 

MIN 

MAX 

2 

V, H 

V, H 

V| H 

V| H 

GND 


GND 

•oLI 


< 

o 

o 

V 8 


Vqli 

3 

V, L 




GND 


GND 

•oLI 

V| L 

< 

o 

o 

v 8 


Vqli 

4 


V, L 



GND 


GND 

•OLI 

V| L 

< 

o 

o 

V 8 


Vqli 

5 



V, L 


GND 


GND 

•OLI 

V, L 

< 

o 

o 

V 8 


Voli 

6 




V,L 

GND 


GND 

•OLI 

V, L 

< 

o 

o 

v 8 


Voli 

7 

V, L 




GND 

*OL2 




< 

o 

o 

v 6 


VoL2 

8 


V| L 



GND 

*OL2 




< 

o 

o 

v 6 


V OL2 

9 



V|L 


GND 

•oL2 




< 

o 

o 

V 6 


VoL2 

10 




V| L 

GND 

'oL2 




< 

o 

o 

V6 


VoL2 

11 




GND 

GND 

•OL2 



V| H 

< 

o 

o 

V 6 


VoL2 

12 

Vr 

GND 

GND 

GND 

GND 





< 

o 

o 

h 


Ir 

13 

GND 

Vr 

GND 

GND 

GND 





Vcc 

•2 


•r 

14 

GND 

GND 

V R 

GND 

GND 





< 

o 

o 

•3 


Ir 

15 

GND 

GND 

GND 

Vr 

GND 





< 

o 

o 

I 4 


Ir 

16 





GND 




Vr 

< 

o 

o 

' 9 


Ir 

17 

v F 

Vr 

v R 

Vr 

GND 





< 

o 

o 

ll 


-If 

18 

Vr 

v F 

v R 

! v R 

GND 





< 

o 

o 

•2 


-If 

19 

Vr 

Vr 

V F 

Vr 

GND 





< 

o 

o 

' 3 


-If 

20 

Vr 

Vr 

VR 

v F 

GND 





< 

o 

o 

u 


"I F 

21 




GND 

GND 




v F 

< 

o 

o 

I 9 


-If 

22 





GND 

1 

GND 



< 

o 

o 

V 6 

Vqhi 


23 

GND 




GND 

•oL3 

GND 

Vox 


< 

o 

o 

l 8 


lox 

24 





GND 





VpD 

ho 


IPD 

25 

GND 




GND 




GND 

Vmax 

ho 


•max 


forcing functions 
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DH0016CN.DH0017CN.DH0018CN 




D H 0016 CIVI,DH0017CN,DH 0018 CN 


SYMBOL 

0°C 

+25°C 

+70°C 

UNITS 

VoLI 

0.6 

0.6 

0.6 

V 

V OL2 

0.45 

0.45 

0.45 

V 

^OHI 

1.95 

1.85 

1.65 

V 

•r 


60 

60 

ma 

-If 

1.6 

1.6 

1.6 

mA 

'ox 


5.0 

200 

JiA 

IpD 


12.2 


mA 

•max 


10 


mA 


test limits 


Typical Output Voltages vs Temperature Typical Switching Times Iq = 250 mA Typical Switching Times 1^ * 500 mA 

DH0016CN DH0017CN, DH0018CN 









□ 

D 

1001 

CN, 

SHOO 

18CN 

rn 

<c = 

500 

nA 



— 


“““ 





_ | 














— D 

H001 

6CN 

•c - ' 

50 m 

A — 


















3 










0 25 50 75 

TEMPERATURE ( C) 


0 25 50 75 

TEMPERATURE (°C) 


0 25 50 75 

TEMPERATURE (°C) 


switching time test circuit 



switching time waveform 
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KIS 

Interface Circuits 

DH0028C/DH0028CN*hammer driver 

general description 

features 

The DH0028C/DH0028CN is a high current 
hammer driver designed for utilization in a wide 
variety of printer applications. The device is 
capable of driving 6 amp pulsed loads at duty 
cycles up to 10% (1 ms ON/10 ms OFF). The 
input is DTL/TTL compatible and requires only a 
single voltage supply in the range of 10V to 45V. 

■ Low standby power: 45 mW at V cc = 36V, 
35 mW at V cc = 28V. 

■ AND input with expander affords logic 
flexibility. 

■ Fast turn-on, typically 200 ns. 

* Previously called NH0028C/NH0028CN 
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DH0028C/DH0028CN 







D H 0028 C/ DH 0028 CN 


absolute maximum ratings 

Continuous Supply Voltage 45V 

Instantaneous Peak Supply Voltage 

(Pin 1 to Ground for 0.1 sec) 60V 

Input Voltage 5.5V 

Expander Input Current 5.0 mA 

Peak Otuput Current (1 ms ON/10 ms OFF) 6.5A 

Continuous Output Current DH0028C at 25°C 750 mA 

DH0028CN at 25°C 1 000 mA 

Operating Temj. 'ature 0°C to 70°C 

Storage Temperature -65°C to +175°C 

Lead Soldering Temperature (10 sec) 300°C 

electrical characteristics (Note i) 


Logical "1” Input Voltage 
Logical "0" Input Voltage 
Logical "0" Input Current 
Logical "1" Input Current 


V cc = 10V to 45V 

V cc = 10V to 45V 

V CC = 45V, V IN = 0 4V 

V C c = 45V,V, n = 2 4V 
Vrc = 45V, V IN = 5 5V 


Logical "1" Output Voltage 


V cc = 45V, V )N = 2 0V, 
Iqut = ^ 6A 
V cc = 36V, V IN = 2 0V, 
Iqut = 5A 
(Note 2) 


Logical “0" Output Voltage 
OFF Power Supply Current 
Rise Time (10% to 90%) 

Fall Time (90% to 10%) 


V cc = 45V. R l = Ik, V IN = 0 8V 
V cc = 45V, V, N = 0 0V 


V cc = 45V, R l = 39S2 

V, N = 5 0V peak, PRF = 1 kHz 


V cc = 45V, R l = 39 il 

V, N = 5 0V peak, PRF = 1 kHz 


t ON V cc = 45V, R L = 39S2 

V IN = 5 0V peak, PRF = 1 kHz 

r OF F V cc = 45V, R L = 39S2 

V IN = 5 0V peak, PRF = 1 kHz 

Notel: These specifications apply for ambient temperatures from 0°C to 70°C unless otherwise 

specified All typical values are for 25°C ambient 

Note 2: Measurement made at 1 ms ON and 10 ms OFF 

Note 3: Power ratings for the DH0028C are based on a maximum junction temperature of 1 75°C and 
a thermal resistance of 210°C/W 

Note 4: Power ratings for the DH0028CN are based on a maximum junction temperature of 175°C 
and a thermal resistance of 150°C/W 

typical performance characteristics 


Waveforms for Typical 
Drum Printer Hammer 


™1 — — — 

— 

V cc = 36V 


Ton = 1 ms “ 
Toff = 10 ms 


T a = 25°C 


1 1 1 


HAMMER 
RELEASE^ 






z 



0 02 04 06 08 10 12 14 16 
TIME (ms) 
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Interface Circuits 


LYS 


DH0034/DH0034C high speed 


general description 

The DH0034/DH0034C is a high speed level trans- 
lator suitable for interfacing to MOS or junction 
FET analog switches. It may also be used as a 
universal logic level shifter capable of accepting 
TTL/DTL input levels and shifting to CML, MOS, 
or SLT levels. 


dual level translator 


features 

■ Fast switching, t pd0 : typically 15 ns; t pd1 : 
typically 35 ns 

■ Large output voltage range: 25V 

■ Input is TTL/DTL compatible 

■ Low output leakage: typically 0.1 ji A 

■ High output currents: up to ±100 mA 
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DH0034/DH0034C 



DH0034/DH0034C 


absolute maximum ratings 







V cc Supply Voltage 



7.0V 




Negative Supply Voltage 


- 

30V 




Positive Supply Voltage 


+25V 




Differential Supply Voltage 



25V 




Maximum Output Current 


100mA 




Input Voltage 



+5.5V 




Operating Temperature Range: DH0034 

-55° C to +125°C 





DH0034C 

0°C to +85° C 




Storage Temperature Range 

-65°C to +150°C 




Lead Temperature (Soldering, 10 sec) 


300° C 




electrical characteristics (See Notes i & 2) 






PARAMETER 

CONDITIONS 

DH0034 

DH0034C 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Logical "1" 

V cc = 4.5V 

2.0 






V 

Input Voltage 

V cc = 4.75V 




2.0 




Logical "0" 

V cc = 5.5V 



0.8 




V 

Input Voltage 

V cc = 4.75V 






0.8 


Logical "1" 

V cc = 5.5V, V IN = 2.4V 



40 




MA 

Input Current 

V cc = 5.25V, V IN = 2.4V 






40 


Logical ”1" 

V cc = 5.5V, V, N = 5.5V 



1.0 




mA 

Input Current 

V cc = 5.25V, V IN = 5.5V 






1 0 


Logical "0” 

V cc = 5.5V, V IN = 0.4V 



1.6 




mA 

Input Current 

V cc = 5.25V, V IN = 0.4V 






1.6 


Power Supply 

(Note 3) 








Current 

V cc =5.5V, V, N = 4.5V 


30 

38 




mA 

Logic ”0" 

V cc = 5.25V, V IN = 4.5V 





30 

38 


Power Supply 

(Note 3) 








Current 

V cc = 5.5V, V, N = 0V 


37 

48 




mA 

Logic "1 " 

V cc = 5.25V, V, N =0V 





37 

48 


Logical "0" 

V cc = 4.5V, Iqut = 100 mA 


V" + .50 

V" + .75 


V" + .50 

V- + .80 

V 

Output Voltage 

V cc = 4.5V, Iqut = 50 mA 


V“ + .3 

V- + .50 


V" + .3 

V- + .65 

V 

Output Leakage 

V cc = 5 5V, V IN = 0.8V 


0.1 

5 


0.1 

5 

pA 

Current 

V + - V" = 25V 








Transition Time to 

V cc = 5.0V, V 3 = 0V,T a = 25°C 


15 

25 


15 

35 

ns 

Logical "0" 

V- = -25V, R l = 510ft 








Transition Time to 

V cc = 5.0V, T a = 25°C 


35 

60 


35 

65 

ns 

Logical "1" 

V" = -25V, R l =51 0S7 








Note 1: These specifications apply over the temperature range -55°C to 

+ 125°C for the DH0034 



and 0°C to +85° C for the DH0034C with a 510 ohm resistor connected between output and ground, 



and V connected to -25V, unless otherwise specified. 
Note 2: All typical values are for T A = 25°C. 







Note 3: Current measured is total drawn from V cc supply. 
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theory of operation 


When both inputs of the DH0034 are raised to 
logic “1", the input AND gate is turned “on" 
allowing Ql's emitter to become forward biased. 
Q1 provides a level shift and constant output cur- 
rent. The collector current is essentially the same 

Vrc — Vr £ 

as the emitter which is given by — 

n 1 

Approximately 7.0mA flows out of Ql's col- 
lector. 


applications information 

1. Paralleling the Outputs 

The outputs of the DH0034 may be paralleled to 
increase output drive capability or to accomplish 
the "wire OR". In order to prevent current hog- 
ging by one output transistor or the other, resis- 
tors of 2 ohms/100 mA value should be inserted 
between the emitters of the output transistors and 
the minus supply. 

2. Recommended Output Voltage Swing 

The graph shows boundary conditions which 
govern proper operation of the DH0034. The 
range of operation for the negative supply is 
shown on the X axis and must be between -3V 
and -25V. The allowable range for the positive 
supply is governed by the value chosen for V“. V + 
may be selected by drawing a vertical line through 
the selected value for V - and terminated by the 


About 2 mA of Ql's collector current is drawn off 
by pull down resistor, R2. The balance, 5 mA, is 
available as base drive to Q2 and to charge its 
associated Miller capacitance. The output is pulled 
to within a V SAT of V". When either (or both) 
input to the DH0034 is lowered to logic "0," the 
AND gate output drops to 0.2V turning Q1 off. 
Deprived of base drive Q2 rapidly turns off causing 
the output to rise to the V 3 supply voltage. Since 
Q2's emitter operates between 0.6V and 0.2V, the 
speed of the DH0034 is greatly enhanced. 


boundaries of the operating region. For example, a 
value of V“ equal to -6V would dictate values of 



-24 -18 -12 -6 0 

NEGATIVE SUPPLY VOLTAGE (-V) 


V + between -5V and +19V. In general, it is de- 
sirable to maintain at least 5V difference between 
the supplies. 
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DH0034/DH0034C 



DH0035/DH0035C 



Interface Circuits 


DH0035/DH0035C PIN diode switch driver 


general description 

The DH0035/DH0035C is a high speed digital 
driver designed to drive PIN diodes in RF modula- 
tors and switches. The device is used in conjunction 
with an input buffer such as the DM7830/DM8830 
or DM5440/DM7440. 

features 

■ Large output voltage swing — 30V 

■ Peak output current in excess of 1 Amp 

■ Inputs TTL/DTL compatible 


■ Short propogation delay — 10 ns 

■ High repetition rate — 5 MHz 

The DH0035/DH0035C is capable of driving a 
variety of PIN diode types including parallel, 
serial, anode grounded and cathode grounded. For 
additional information, see AN-49 PIN Diode 
Drivers. 

The DH0035 is guaranteed over the temperature 
range -55°C to +125°C whereas the DH0035C is 
guaranteed from 0°C to 85°C. 


schematic and connection diagrams 



Metal Can Package 



typical applications 


Grounded Cathode Design 




! H>ri>Tii 

1 I 12 |, 

£>J 


I I P,N i 
DIODE V , 
I ^SWITCH “p J 


~2 n 

i — 1 — 
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1/ , 

r 

f ' ' 

! 01 kF I 
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absolute maximum ratings 


V~ Supply Voltage Differential (Pin 5 to Pm 1 or 2) 40V 

V + Supply Voltage Differential (Pin 1 or 2 to Pin 8 or 9) 30V 

Input Current (Pin 3 or 7) ±75 mA 

Peak Output Current ±1 0 Amps 

Power Dissipation (Note 3) 1 5W 


Storage Temperature Range 
Operating Temperature Range DH0035 
DH0035C 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Notes 1,2) 


PARAMETER 


CONDITIONS 


Input Logic "1" Threshold 
Input Logic "0" Threshold 


Positive Output Swing 
Negative Output Swing 


Positive Short Circuit Current 


Negative Short Circuit Current 


Vqut ~ -8V, R l = 10012 
V OU T = +8V, R l = 100f2 


Turn-On Delay 





DH3467C 



Interface Circuits 


DH3467C quad PNP core driver 

general description typical characteristics 


The DH3467C consists of four 2N3467 type PNP 
transistors mounted in a 14-pin molded dual-in-line 
package. The device is primarily intended for core 
memory application requiring operating currents 
in the ampere range, high stand-off voltage, and 
fast turn-on and turn-off times. 


Turn-ON Time 

18 ns 

Turn-OFF Time 

45 ns 

Collector Current 

1 A 

Collector-Base Breakdown Voltage 

120V typ. 

Collector Saturation Voltage 
at 1 q = 1 A 

0.55V 

Collector Saturation Voltage 
at l c = 0.5A 

0.31V 


connection diagram 

Dual-ln-Line Package 




FIGURE 1. Turn-On Equivalent Test Circuit 


FIGURE 2. Turn-Off Equivalent Test Circuit 





FIGURE 3. Q*r Test Circuit 
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absolute maximum ratings 





Collector to Base Voltage 40V 

Collector to Emitter Voltage 40V 

Collector to Emitter Voltage (Note 1 ) 40V 

Emitter to Base Voltage 5V 

Collector Current - Continuous 1 .0A 

Power Dissipation (T A = 25°C) (each device) 0.85W 

Power Dissipation (T A = 25°C) (total package) 2.5W 

Operating Junction Temperature 150°C Max 

Operating Temperature Range 0°C to +85°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 sec.) 300° C 




electrical characteristics rr A 

= 25°C, unless otherwise specified) 





LIMITS 


PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 

Collector to Base Breakdown Voltage (BV cbo ) 

l c = 10 mA i e = o 

-40 


V 

Emitter to Base Breakdown Voltage (BVebo) 

l E = 10 juA l c = 0 

-5 0 


V 

Collector to Emitter Breakdown Voltage 
(Note 1) (BV ceo ) 

Iq — 10 mA 1 g = 0 

-40 


V 

DC Pulse Current Gain (Note 1 ) (h FE ) 

l c = 150 mA V CE = -1 0V 

40 



DC Pulse Current Gain (Note 1 ) (h FE ) 

l c = 500 mA V CE = -1 0V 

40 

120 


DC Pulse Current Gain (Note 1) (h FE ) 

l c = 1.0A V CE = -5.0V 

40 



Pulsed Collector Saturation Voltage (Note 1) (V CE(sat) ) 

l c = 150 mA l B = 15 mA 


-0 30 

V 

Pulsed Collector Saturation Voltage (Note 1) ( V CE (sat)) 

l c = 500 mA l B = 50 mA 


-0 50 

V 

Pulsed Collector Saturation Voltage (Note 1) (V CE(sat) ) 

l c = 1.0A l B = 100 mA 


-1 0 

V 

Pulsed Base Saturation Voltage (Note 1) (V BE(sat) ) 

l c = 150 mA l B = 15 mA 


-1 0 

V 

Pulsed Base Saturation Voltage (Note 1) (V BE(sat) ) 

lc = 500 mA l B = 50 mA 

-0 8 

-1 2 

V 

Pulsed Base Saturation Voltage (Note 1) (V BE(sat) ) 

l c = 1.0A l B = 100 mA 


-1 6 

V 

Collector Cutoff Current (l CBO ) 

V CB = -30V l B = 0 


100 

nA 

Collector Cutoff Current (Icbo(ioo°c) 

V cb = -30V I b = 0 


15 

ma 

Collector Cutoff Current (l CEX ) 

V cb = -30V V eb = -3 0V 


100 

nA 

Base Cutoff Current ( 1 BL ) 

V CB = -30V V EB = —3 OV 


120 

nA 

Total Control Charge (Figure 3) (Q T ) 

l c = 500 mA l B = 50 mA 


60 

nC 

Turn On Delay Time (Figure 1) (t d ) 

l c = 500 mA I B1 = 50 mA 


10 

ns 

Rise Time (Figure 1) (t r ) 

l c = 500 mA I B1 = 50 mA 


30 

ns 

Storage Time (Figure 2) (t s ) 

l c = 500 mA I B1 = l B2 = 50 mA 


60 

ns 

Fall Time (Figure 2) (t f ) 

l c = 500 mA I B1 = l B2 = 50 mA 


30 

ns 

Output Capacitance (f = 100 kHz) (C ob ) 

i E = o V CB = -10V 


25 

pF 

Input Capacitance (f = 100 kHz) (C lb ) 

l c = 0 V CB = -0 5V 


100 

pF 

High Frequency Current Gam (f = 100 MHz) (h fe ) 

l c = 50 mA V CE = 10V 

1 75 



Note 1 : Pulsed test, PW = 300jUs, duty cycle = 1% 
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DH3467C 




DH3725C 



Interface Circuits 


DH3725C quad NPN core driver 


general description 


The DH3725C consists of four 2N3725type NPN 
transistors mounted in a 14-pin molded dual-in-line 
package. The device is primarily intended for core 
memory application requiring operating currents 
in the ampere range, high stand-off voltage, and 
fast turn-on and turn-off times. 


typical characteristics 


Turn-ON Time 

18 ns 

Turn-OFF Time 

45 ns 

Collector Current 

1 A 

Collector-Base Breakdown Voltage 

120V typ. 

Collector Saturation Voltage 


at 1 c = 1 A 

0.55V 

Collector Saturation Voltage 


at l c = 0.5A 

0.31V 


connection diagram 

Duat-ln-Line Package 



switching time test circuit 



DUTY CYCLE < 2% 


Iq « 500 m A, lg<| « 50 mA, Ig2 ** -50 mA 
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absolute maximum ratings 





Collector to Base Voltage 

80V 





Collector to Emitter Voltage 

80V 





Collector to Emitter Voltage (Note 1) 

50V 





Emitter to Base Voltage 

6V 





Collector Current — Continuous 

1.0A 





Power Dissipation (T A = 25°C) 

0.6W 





Power Dissipation (T c = 25°C) 

1.5W 





Operating Junction Temperature 

150°C Max 





Operating Temperature Range 

0°C to +85°C 





Storage Temperature Range 

-65°C to +150°C 





Lead Temperature (Soldering, 10 sec.) 

300° C 





electrical characteristics- 

Each transistor (T A = 25°C, unless otherwise specified) 


PARAMETER 

CONDITIONS 

LIMITS 


MIN 

TYP 

MAX 

UNITS 

Collector to Emitter 
Sustaining Voltage (V CEO (sust) 

Iq = 10 m A, l B — 0 

50 



V 

Collector to Emitter 
Breakdown Voltage (BV CES ) 

1 c = 10 /iA, V BE = 0 

80 



V 

Collector to Base 

l c = 10 /iA, l E = 0 

80 



V 

Breakdown Voltage (BV cbq ) 

Emitter to Base 
Breakdown Voltage (BV ebo ) 

< 

a. 

o 

n 

o' 

II 

o 

6.0 



V 

Collector Saturation 

l c = 1 A, l B = 100 mA 


0.55 

0.95 

V 

Voltage (V CE (Sat) ) (Note 2) 

l c = 0.5A, l B = 50 mA 


0.31 

0.52 

V 

l c = 0.1 A, l B = 10 mA 


0.19 

0.26 

V 

DC Pulse Current Gam (h FE ) (Note 2) 

l c =1A, V CE = 5V 

25 

65 




l c = 0.5A, V CE = IV 

35 

45 




l c = 0.1 A, V CE = IV 

60 

90 

150 


Base Saturation 

l c = 1 A, l B = 100 mA 


1 10 

1.70 

V 

Voltage (V BE (Sat) (Note 2) 

l c = 0.5A, 1 B = 50 mA 


0.95 

1.20 

V 


l c = 0.1 A, l B = 10 mA 


0.75 

0.86 

V 

Collector Cutoff Current (l CBO ) 

l E = 0, V CB = 60V 


0.33 

1.70 

mA 

Turn-ON Time 

l c = 0.5A, I B1 = 50 mA 
(See test circuit) 


18 

30 

ns 

Turn-OFF Time 

l c = 0.5A, I B1 = 50 mA 
1 B 2 = 50 mA 
(See test circuit) 


45 

60 

ns 

High Frequency Current Gain 

f = 100 MHz, lc = 50 mA, 
Vce = 10V 

2.5 

4.5 



Common Base, Open Circuit, Output 
Capacitance 

l E = 0, V CB = 10V 


4.8 

10 

pF 

Common Base, Open Circuit, Input 
Capacitance 

l c = 0, V BE = 0.5V 


40 

55 

pF 

Note 1: Ratings refer to a high-current point where collector-to-emitter voltage is lowest. 



Note 2: Pulse conditions Length = 300 jus, duty cycle = 1%. 
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LH2111/LH2211/LH2311 


Uflg Interface Circuits 

LH2111/LH2211/LH2311 dual voltage comparator 


general description 

The LH21 1 1 series of dual voltage comparators are 
two LM111 type comparators in a single hermetic 
package. Featuring all the same performance char- 
acteristics of the single, these duals offer in addi- 
tion closer thermal tracking, lower weight, reduced 
insertion cost and smaller size than two singles. 
For additional information see the LM 111 data 
sheet and National's Linear Application Handbook. 

The LH2111 is specified for operation over the 
-55°C to +125°C military temperature range. The 
LH2211 is specified for operation over the -25° C 
to +85°C temperature range. The LH231 1 is speci- 


fied for operation over the 0°C to 70°C tempera- 


ture range. 

features 

■ Wide operating supply range ±15V to a 

single +5V 

■ Low input currents 6 nA 

■ High sensitivity 10 mV 

■ Wide differential input range ±30V 

■ High output drive 50 mA, 50V 


connection diagram 




OUTPUT 

10 GND (EMITTER) 


09 

V + 


auxiliary circuits 




Increasing Input Stage Current* Driving Ground-Referred Load 


Using Clamp Diodes to Improve Responses 


FROM D/A NETWORK 



Comparator and Solenoid Driver Strobing off Both Input* TTL Interface with High Level Logic 

and Output Stages 
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absolute maximum ratings 


Total Supply Voltage (V - V~) 36V 

Output to Negative Supply Voltage (V G ut - V - ) 50V 

Ground to Negative Supply Voltage (GND - V") 30V 

Differential Input Voltage ±30V 

Input Voltage (Note 1) ±15V 

Power Dissipation (Note 2) 500 mW 

Output Short Circuit Duration 10 sec 

Operating Temperature Range LH2111 -55°Cto125°C 

LH2211 -25°C to 85°C 

LH2311 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 


electrical characteristics -each side (Note 3) 


PARAMETER 

CONDITIONS 

LH2111 

LH2211 

LH2311 

UNITS 

Input Offset Voltage (Note 4) 

T A = 25°C, R s <50k 

30 

30 

7.5 

mV Max 

Input Offset Current (Note 4) 

T a = 25° C 

10 

10 

50 

nA Max 

Input Bias Current 

T a = 25° C 

100 

100 

250 

nA Max 

Voltage Gain 

T a = 25° C 

200 

200 

200 

V/mV Typ 

Response Time (Note 5) 

T a = 25°C 

200 

200 

200 

ns Typ 

Saturation Voltage 

V, N < -5 mV, Iout = 50 mA 
T a = 25°C 

1 5 

1.5 

1.5 

V Max 

Strobe On Current 

T a = 25°C 

3.0 

30 

3.0 

mA Typ 

Output Leakage Current 

V 1N > 5 mV, Vqut = 35V 
T a = 25°C 

10 

10 

50 

nA Max 

Input Offset Voltage (Note 4) 

R s ^ 50k 

40 

4.0 

10 

mV Max 

Input Offset Current (Note 4) 


20 

20 

70 

nA Max 

Input Bias Current 


150 

150 

300 

nA Max 

Input Voltage Range 


±14 

±14 

±14 

V Typ 

Saturation Voltage 

V + > 4 5V, V“ = 0 

V, N < -5 mV, l SINK < 8 mA 

04 

0.4 

0.4 

V Max 

Positive Supply Current 

T a = 25°C 

60 

6.0 

7 5 

mA Max 

Negative Supply Current 

T a = 25°C 

50 

5.0 

50 

mA Max 


Note 1: This rating applies for ±15V supplies. The positive input voltage limit is 30V above the negative supply. The negative 
input voltage limit is equal to the negative supply voltage or 30V below the positive supply, whichever is less. 

Note 2: The maximum junction temperature is 150°C. For operating at elevated temperatures, devices in the flat package, the 
derating is based on a thermal resistance of 185°C/W when mounted on a 1/16-inch-thick epoxy glass board with 0.03-inch- 
wide, 2 ounce copper conductor. The thermal resistance of the dual-m-line package is 100°C/W, junction to ambient. 

Note 3: These specifications apply for Vg = ±15V and -55°C < T/\ < 125°C for the LH21 1 1, -25°C < l/\ < 85°C for the 
LH2211, and 0°C < Ta < 70°C for the LH2311, unless otherwise stated. The offset voltage, offset current and bias current 
specifications apply for any supply voltage from a single 5V supply up to ±15V supplies For the LH2311, V||\|=±10mV. 
Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of 
either supply with a 1 mA load. Thus, these parameters define an error band and take into account the worst case effects of 
voltage gain and input impedance. 

Note 5: The response time specified is for a 100 mV input step with 5 mV overdrive. 
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LM106/LM206 


KIS Interface Circuits 

LM106/LM206 voltage comparator/buffer 


general description 

The LM106 and LM206 are high-speed voltage 
comparators designed to accurately detect low- 
level analog signals and drive a digital load. They 
are equivalent to an LM710, combined with a two 
input NAND gate and an output buffer. The 
circuits can drive RTL, DTL or TTL integrated 
circuits directly. Furthermore, their outputs can 
switch voltages up to 24V at currents as high as 
100 mA. Other features include: 

■ Improved accuracy: 2 mV maximum worst case 
offset. 

■ Fan-out of 10 with DTL or TTL 

■ Added logic or strobe capability 

■ Useful as a relay or lamp driver 

■ Plug-in replacement for the LM710. 


■ 40 ns maximum response time 
The devices have short-circuit protection which 
limits the inrush current when it is used to drive 
incandescent lamps, in addition to preventing 
damage from accidental shorts to the positive 
supply. The speed is equivalent to that of an 
LM710. However, they are even faster where buf- 
fers and additional logic circuitry can be eliminated 
by the increased flexibility of the LM106 and 
LM206. They can also be operated from any nega- 
tive supply voltage between -3V and -12V with 
little effect on performance. 

The LM106 is specified for operation over the 
-55°C to +125°C military temperature range. The 
LM206 is specified for operation over the -25°C 
to +85°C temperature range. 


schematic and connection diagrams ** 



Metal Can 

TOP VIEW 


v + 



Not* Pin 4 conmctMl to cm* 


Flat Package 



TOP VIEW 
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absolute maximum ratings 





Positive Supply Voltage 

15V Power Dissipation (Note 1) 


600 mW 

Negative Supply Voltage 

-15V Output Short Circuit Duration 


10 sec 

Output Voltage 

24V Operating Temperature Range LM106 -55°Cto125°C 

Output to Negative Supply Voltage 

30V 


LM206 -25°C to 85°C 

Differential Input Voltage 

+5V Storage Temperature Range 

-65° C to 1 50° C 

Input Voltage 

±7V Lead Temperature (soldering, 10 sec) 


300° C 

electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 3 


05 

2 0 

mV 

Input Offset Current 

Note 3 


0 7 

30 

mA 

Input Bias Current 



10 

20 

mA 

Response Time 

Note 4, R L = 390ft to +5V, 


28 

40 

ns 


C u = 15 pF 





Saturation Voltage 

V | |yj ^ —5 mV, Iout = 190 mA 


1 0 

1 5 

V 

Output Leakage Current 

Vjn > 5 mV, 8V < V OU T < 24V 


002 

1 0 

ma 

electrical characteristics 

The following specifications apply for T L <T A <T H (Note 5) 

Input Offset Voltage 

Note 3 



3 0 

mV 

Average Temperature Coefficient 
of Input Offset Voltage 



30 

10 

MV/°C 

Input Offset Current 

Note 3,T L <T A ^25°C 
25 °C^T a ^T h 


1 8 
0 25 

70 
3 0 

ma 

Average Temperature Coefficient 
of Input Offset Current 

25°C <1 T a < T h 
T l ^T a ^25°C 


5 0 
15 

25 

75 

nA/° C 
nA/°C 

Input Bias Current 

T l < T a < 25° C 



45 

AtA 


25°C < T a < T h 



20 

MA 

Input Voltage Range 

-7V > V~ > -12V 

±5 0 



V 

Differential Input Voltage Range 


±5 0 



V 

Saturation Voltage 

V, N < —5 mV, l OUT = 50 mA 



1 0 

V 

Saturation Voltage 

Vjn ^ —5 mV, Iqut = 16 mA 



0 4 

V 

Positive Output Level 

V| N >5mV, l OUT = -400 juA 

25 


5 5 

V 

Output Leakage Current 

V| N > 5 mV, 8V < V OUT < 24V 



1 0 

MA 


T l <T a ^25°C 
25°C < T a ^ T h 



100 

juA 

Strobe Current 

V s trobe=0 4V 


-1 7 

-3 2 

mA 

Strobe ON Voltage 


09 

1 4 


V 

Strobe OFF Voltage 

•sink ^ 16 mA 


1 4 

2 2 

V 

Positive Supply Current 

V, N = -5 mV 


5 5 

10 

mA 

Negative Supply Current 



-1 5 

-3 6 

mA 

Note 1 . The maximum junction temperature of the LM106 is 150"C, while that of the LM206 
is 110°C For operating at elevated temperatures, devices in the TO-5 package must be derated 
based on a thermal resistance of 150°C/W, junction to ambient, or 45 U C/W, junction to case 
For the flat package, the derating is based on a thermal resistance of 185°C/W when mounted 
on a 1/16-inch-thick epoxy glass board with ten, 0 03-inch-wide, 2-ounce copper conductors 




Note 2. These specifications apply for -3V > V~ > -12V, V + = 12V and T A = 25° C unless other- 
wise specified All currents into device pins are considered positive 




Note 3 The offset voltages and offset currents given are the maximum values required to drive the 
output down to 0 5V or up to 5 OV Thus, these parameters actually define an error band and take 
into account the worst-case effects of voltage gain, specified supply voltage variations, and common 
mode voltage variations 




Note 4 The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive 




Note 5- All currents into device pins are considered positive 
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LM306 



Interface Circuits 


LM306 voltage comparator/buffer 
general description 

The LM306 is a high-speed voltage comparator 
designed to accurately detect low-level analog sig- 
nals and drive a digital load. It is equivalent to an 
LM710C, combined with a two input NAND gate 
and an output buffer. The circuit can drive RTL, 

DTL or TTL integrated circuits directly. Further- 
more, the output can switch voltages up to 24V at 
currents as high as 100 mA. Other features 
include. 

■ Improved accuracy: 5 mV (max) offset, 25,000 
gain 

■ Fan-out of 10 with DTL or TTL 

■ Added logic or strobe capability 


■ Useful as a relay or lamp driver 

■ Plug-in replacement for the LM710C. 

The device has short-circuit protection which 
limits the inrush current when it is used to drive 
incandescent lamps, in addition to preventing 
damage from accidental shorts. The speed is 
equivalent to that of an LM710C. However, it is 
even faster where buffers and additional logic 
circuitry can be eliminated by the increased flexi- 
bility of the LM306. It can also be operated from 
any negative supply voltage between -3V and 
-12V with little effect on performance. The LM306 
is identical to the LM 106, except that it is specified 
over a 0°C to 70°C temperature range. 


schematic and connection diagrams 



Level Detector and Lamp Driver 


v+ V ++ <24V 




TOP VIEW 
V + 



Note Pin 4 connected to cate 




’Optional for response time control 
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absolute maximum ratings 





Positive Supply Voltage 15V 

Negative Supply Voltage -15V 

Output Voltage 24V 

Output to Negative Supply Voltage 30V 

Differential Input Voltage ±5V 

Input Voltage ±7V 

Power Dissipation (Note 1) 600 mW 

Output Short Circuit Duration 10 sec 

Operating Temperature Range 0°C to 70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (soldering, 10 sec) 300°C 





electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 3 


1.6 

5.0 

mV 

Input Offset Current 

Note 3 


1.8 

5 0 

UiA 

Input Bias Current 



16 

25 

juA 

Voltage Gain 



40 


V/mV 

Response Time 

Note 4 


40 


ns 

Saturation Voltage 

V IN <-7mV, l„ nk = 100mA 


0.8 

2.0 

V 

Output Leakage Current 

V| N > 7 mV, 8V < Vqut < 24V 


0.02 

2.0 

juA 

electrical characteristics 

The following specifications apply for 0°C < T A < 70°C 

Input Offset Voltage 

Note 3 



6.5 

mV 

Average Temperature Coefficient 
of Input Offset Voltage 



5 

20 

MV/°C 

Input Offset Current 

Note 3, T a = 0°C 


2.4 

7.5 

JUA 

Average Temperature Coefficient 
of Input Offset Current 

25° C< T A < 70°C 
0°C<T a <25°C 


15 

24 

50 

100 

nA/°C 

nA/°C 

Input Bias Current 



25 

40 

juA 

Input Voltage Range 

-7V > V” > -12V 

±5.0 



V 

Differential Input Voltage Range 


±5.0 



V 

Saturation Voltage 

v in < ~8 mV, l sink = 50 mA 



1.0 

V 

Saturation Voltage 

V| N < “8 mV, l sink < 16 mA 



0.4 

V 

Positive Output Level 

V| N >8mV, I out = 400juA 

2.5 


5.5 

V 

Output Leakage Current 

V| N > 8 mV, 8V < V OUT < 24V 



100 

MA 

Strobe Current 

V strobe ~ 0.4V 


1.7 

3.3 

mA 

Strobe ON Voltage 


0.9 

1.4 


V 

Strobe OFF Voltage 

•sink <16 mA 


1.4 

2.5 

V 

Positive Supply Current 

V INI =-8 mV 


5.5 

10 

mA 

Negative Supply Current 



1.5 

3.6 

mA 

Note 1: For operating at elevated temperatures, the device must be derated based 
on a 85°C maximum junction temperature and a thermal resistance of 45°C/W 
junction to case or 150°C/W junction to ambient. 

Note 2: These specifications apply for -3V > V - > -12V, V + = 12V and 
T A = 25°C unless otherwise specified. 

Note 3: The offset voltages and offset currents given are the maximum values 
required to drive the output down to 0.5V or up to 5.0V. Thus, these parameters 
actually define an error band and take into account the worst-case effects of 
voltage gain and input impedance. 

Note 4: The response time specified (see definitions) is for a 100 mV input step 
with 5 mV overdrive. 
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LM111/LM211 


Interface Circuits 


NS 

LM111/LM211 voltage comparator 


general description 

The LM 111 and LM211 are voltage comparators 
that have input currents nearly a thousand times 
lower than devices like the LM106 or LM710 
They are also designed to operate over a wider 
range of supply voltages: from standard ±15V op 
amp supplies down to the single 5V supply used 
for 1C logic. Their output is compatible with RTL, 
DTL and TTL as well as MOS circuits. Further, 
they can drive lamps or relays, switching voltages 
up to 50V at currents as high as 50 mA. 

features 

■ Operates from single 5V supply 

■ Input current: 150 nA max. over temperature 

■ Offset current: 20 nA max. over temperature 


■ Differential input voltage range: ±30V 

■ Power consumption: 135mWat±15V 

Both the inputs and the outputs of the LM111 or 
the LM211 can be isolated from system ground, 
and the output can drive loads referred to ground, 
the positive supply or the negative supply. Offset 
balancing and strobe capability are provided and 
outputs can be wire OR'ed. Although slower than 
the LM106 and LM710 (200 ns response time vs 
40 ns) the devices are also much less prone to 
spurious oscillations. The LM111 has the same pin 
configuration as the LM106 and LM710. 

The LM21 1 is identical to tne LM1 1 1, except that 
its performance is specified over a -25°C to 85°C 
temperature range instead of -55°C to 125°C. 


schematic diagram and auxiliary circuits 



Off it Balancing 



Strobing 



slew from 7 OV/jUSto 18V/*js 


connection diagrams 4 

Metal Can 


Flat Package 


Dual-In-Line Package 




*Pin connections shown on schematic diagram 
and typical applications are for TO-5 package. 
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absolute maximum ratings 

Total Supply Voltage (V 84 ) 

Output to Negative Supply Voltage (V 74 ) 
Ground to Negative Supply Voltage (V 14 ) 
Differential Input Voltage 
Input Voltage (Note 1) 

Power Dissipation (Note 2) 

Output Short Circuit Duration 
Operating Temperature Range LM1 1 1 
LM211 

Storage Temperature Range 

Lead Temperature (soldering, 10 sec) 


electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

MIN 

TVP 

MAX 

UNITS 

Input Offset Voltage (Note 4) 

T a = 25°C, R s <50k 


0.7 

3.0 

mV 

Input Offset Current (Note 4) 

T a = 25° C 


4.0 

10 

nA 

Input Bias Current 

T a = 25° C 


60 

100 

nA 

Voltage Gain 

T a = 25°C 


200 


V/mV 

Response Time (Note 5) 

T a = 25°C 


200 


ns 

Saturation Voltage 

V, N ^ —5 mV, Iqut = mA 
T a = 25°C 


0.75 

1.5 

V 

Strobe On Current 

T a = 25° C 


3.0 


mA 

Output Leakage Current 

V| N >5mV, V OU t = 35V 
T a = 25°C 


0.2 

10 

nA 

Input Offset Voltage (Note 4) 

R s < 50k 



4.0 

mV 

Input Offset Current (Note 4) 




20 

nA 

Input Bias Current 




150 

nA 

Input Voltage Range 



±14 


V 

Saturation Voltage 

V + > 4.5V, V - = 0 

V|N ^ - 6 mV, IsiNK^^mA 


0.23 

0.4 

V 

Output Leakage Current 

V, N >5 mV, V OU T = 35V 


0.1 

0.5 

/iA 

Positive Supply Current 

T a = 25° C 


5.1 

6.0 

mA 

Negative Supply Current 

T a = 25° C 


4.1 

5.0 

mA 


Notel: This rating applies for ±15V supplies. The positive input voltage limit is 30V above the 
negative supply The negative input voltage limit is equal to the negative supply voltage or 30V below 
the positive supply, whichever is less 

Note 2: The maximum junction temperature of the LM111 is 150°C, while that of the LM211 is 
1 10°C For operating at elevated temperatures, devices in the TO-5 package must be derated based on 
a thermal resistance of 150°C/W, junction to ambient, or 45°C/W, junction to case For the flat 
package, the derating is based on a thermal resistance of 185°C/W when mounted on a f/16-inch-thick 
epoxy glass board with ten, 0 03-mch-wide, 2-ounce copper conductors The thermal resistance of the 
dual-m-line package is 100°C/W, junction to ambient. 

Note 3: These specifications apply for Vg = ±15V and -55°C < 1 25°C, unless otherwise stated 

With the LM211, however, all temperature specifications are limited to -25°C <T/\ <85°C The off- 
set voltage, offset current and bias current specifications apply for any supply voltage from a single 5V 
supply up to ±15V supplies 

Note 4: The offset voltages and offset currents given are the maximum values required to drive the 
output within a volt of either supply with a 1 mA load Thus, these parameters define an error band 
and take into account the worst case effects of voltage gain and input impedance 
Note 5: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive 


36V 
50V 
30V 
±30V 
±15V 
500 mW 
10 sec 
-55° C to 125°C 
-25°C to 85°C 
-65°C to 150°C 
300°C 



8-31 


LM111/LM211 







8 - 3 : 


LM111/LM211 





LM111/LM211 



8 - 3 < 


■in 






Interface Circuits 



LM311 voltage comparator 
general description 

The LM31 1 is a voltage comparator that has input 
currents more than a hundred times lower than de- 
vices like the LM306 or LM710C. It is also de- 
signed to operate over a wider range of supply 
voltages: from standard ±15V op amp supplies 
down to the single 5V supply used for 1C logic. Its 
output is compatible with RTL, DTL and TTL as 
well as MOS circuits. Further, it can drive lamps or 
relays, switching voltages up to 40V at currents as 
high as 50 mA. 

features 

■ Operates from single 5V supply 

■ Maximum input current: 250 nA 


■ Maximum offset current: 50 nA 

■ Differential input voltage range: ±30V 

■ Power consumption: 135mWat±15V 

Both the input and the output of the LM311 can 
be isolated from system ground, and the output 
can drive loads referred to ground, the positive 
supply or the negative supply. Offset balancing 
and strobe capability are provided and outputs can 
be wire OR'ed. Although slower than the LM306 
and LM710C (200 ns response time vs 40 ns) the 
device is also much less prone to spurious oscilla- 
tions. The LM311 has the same pin configuration 
as the LM306 and LM710C. 


schematic diagram and auxiliary circuits 



3K 

n 



Offset Balancing 



dew from 7 0V/psto MVIps 

Increasing Input Stage Current* 


connection diagrams * 



Dual-In-Line Package 



-13 NC 
- 12 NC 


Dual-In-Line Package 




Pin connections shown on schematic diagram 
and typical applications are for TO-5 package. 


NOTE Pm 
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LM311 


absolute maximum ratings 





Total Supply Voltage (V 84 ) 36V 

Output to Negative Supply Voltage (V 74 ) 40V 

Ground to Negative Supply Voltage (V! 4 ) 30V 

Differential Input Voltage ±30V 

Input Voltage (Note 1) ±15V 

Power Dissipation (Note 2) 500 mW 

Output Short Circuit Duration 10 sec 

Operating Temperature Range 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (soldering, 10 sec) 300°C 




electrical characteristics (Note 3) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage (Note 4) 

T a = 25°C, R S <50K 


2.0 

7.5 

mV 

Input Offset Current (Note 4) 

T a - 25°C 


6.0 

50 

nA 

Input Bias Current 

T a = 25°C 


100 

250 

nA 

Voltage Gain 

T a = 25° C 


200 


V/mV 

Response Time (Note 5) 

T a = 25°C 


200 


ns 

Saturation Voltage 

V IN < -10 mV, l OUT = 50 mA 
T a = 25°C 


0.75 

1.5 

V 

Strobe On Current 

T a = 25°C 


3.0 


mA 

Output Leakage Current 

V| N > 10 mV, V OU t = 35V 
T a = 25° C 


0.2 

50 

nA 

Input Offset Voltage (Note 4) 

R s < 50K 



10 

mV 

Input Offset Current (Note 4) 




70 

nA 

Input Bias Current 




300 

nA 

Input Voltage Range 



±14 


V 

Saturation Voltage 

V + > 4.5V, V~ = 0 

V, N ^ —10 mV, Isink ^ 8 mA 


0.23 

0.4 

V 

Positive Supply Current 

T a = 25° C 


5 1 

7 5 

mA 

Negative Supply Current 

T a - 25° C 


4.1 

5.0 

mA 

Note 1: This rating applies for ±15V supplies The positive input voltage limit is 30V above the 
negative supply The negative input voltage limit is equal to the negative supply voltage or 30V below 
the positive supply, whichever is less 



Note 2: The maximum junction temperature of the LM311 is 85°C For operating at elevated 
temperatures, devices in the TO-5 package must be derated based on a thermal resistance of 150°C/W, 
junction to ambient, or 45°C/W, junction to case For the flat package, the derating is based on a 
thermal resistance of 185°C/W when mounted on a 1/16-inch-thick epoxy glass board with ten, 
0.03-mch-wide, 2-ounce copper conductors. The thermal resistance of the dual-in-line package is 
100°C/W, junction to ambient. 



Note 3: These specifications apply for V§ = ±15V and 0 o C<T a <70°C, unless otherwise specified 
The offset voltage, offset current and bias current specifications apply for any supply voltage from 
a single 5V supply up to ±15V supplies 



Note 4: The offset voltages and offset currents given are the maximum values required to drive the 
output within a volt of either supply with 1 mA load Thus, these parameters define an error band and 
take into account the worst case effects of voltage gain and input impedance. 



Note 5: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive 
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LM311 




LM311 


typical applications (con't) 




TTL Interface with High Level Logic 



FROM 0/A NETWORK 



Strobing off Both Input* 
and Output Stages 





Crystal Oscillator 
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LM139/LM239/LM33 


Interface Circuits 


O) 



LM139/LM239/LM339 quad comparators 


general description 

The LM139 series consists of four independent 
voltage comparators which were designed specifi- 
cally to operate from a single power supply over a 
wide range of voltages. Operation from split power 
supplies is also possible and the low power supply 
current drain is independent of the magnitude of 
the power supply voltage. These comparators also 
have a unique characteristic in that the input 
common-mode voltage range includes ground, 
even though operated from a single power supply 
voltage. 

Application areas include limit comparators, simple 
analog to digital converters; pulse, squarewave and 
time delay generators; wide range VCO; MOS clock 
timers; multivibrators and high voltage digital logic 
gates. The LM139 series was designed to directly 
interface with TTL and CMOS. When operated 
from both plus and minus power supplies, the 
LM339 will directly interface with MOS logic — 
where the low power drain of the LM339 is a 
distinct advantage over standard comparators. 

advantages 

■ Eliminates need for dual supplies 


■ Allows sensing near GND 

■ Compatible with all forms of logic 

■ Power drain suitable for battery operation 

features 

■ Wide single supply 

Voltage range 2 V DC to 36 V DC 

or dual supplies ±1 V DC to ±18 V DC 

■ Very low supply current drain (0.8 mA) — 
independent of supply voltage (1 mW/compara- 
tor at +5 V DC ) 

■ Low input biasing current 35 nA 

■ Low input offset current 3 nA 

and offset voltage 3 mV 

■ Input common-mode voltage range includes 
ground 

■ Differential input voltage range equal to the 
power supply voltage 

■ Low output 1 mV at 5juA 

saturation voltage 70 mV at 1 mA 

■ Output voltage compatible with TTL (fanout of 
2), DTL, ECL, MOS and CMOS logic systems 



absolute maximum ratings 


Supply Voltage, V + 36 V DC 

Differential Input Voltage 

Input Voltage -0 3 V DC 

Power Dissipation (Note 1) 

Molded DIP (LM339N) 

Cavity DIP (LM139D, LM239D & LM339D) 

Flat Pack (LM139F) 

Output Short-Circuit to GND (Note 2) 


or ±18 V DC 
36 V DC 
to +36 V DC 

570 mW 
900 mW 
800 mW 
Continuous 


Input Current (V !N <-0 3 V DC )(Note 3) 
Operating Temperature Range 
LM339 
LM239 
LM139 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 


electrical characteristics (v + = +5.o v DC ,seeNote4) 


50 mA 

0°C to +70°C 
-25°C to +85°C 
-55°C to +125°C 
-65° C to +150°C 
300° C 


PARAMETER 

CONDITIONS 

1 LM139 

1 LM239, LM339 

UNITS 

MIN 

TYP 

MAX 

| MIN 

TYP 

MAX 

Input Offset Voltage 

At Output Switch Point, 
Vo — 1 4V dc ,V ref = 
+14 V D c and Rs = 0 £2, 
T a = +25°C 


±2 0 

±50 



±2 0 

+ 50 

u 

> 

E 

Input Bias Current (Note 5) 

Iin<+) or l| N( _) With Output in 
Linear Range, T A = +25°C 


25 

100 



25 

250 

nA DC 

Input Offset Current 

) in (+) ~ ) in< ), T A = +25°C 


±30 

±25 



±5 0 

±50 

nA DC 

Input Common-Mode Voltage 
Range (Note 6) 

T A = +25°C 

0 


V + -1 5 

0 



V + -1 5 

Vdc 

Supply Current 

R l = 00 On All Comparators 
T A = +25°C 


08 

20 



08 

20 

mA DC 

Voltage Gam 

R l > 15 k£2, T a = +25° C 


200 




200 


V/mV 

Large Signal Response T ime 

V, N = TTL Logic Swing, 
V REF =+1 4 V dc ,V rl = 
5 0 V DC and R u = 5 1 k£2 


300 




300 


ns 

Response Time (Note 7) 

Vrl = 5 0 Vqc and R[_ ~ 
5 1 kO, T a = +25°C 


1 3 




1 3 


MS 

Output Sink Current 

V,N( )>+1 0V DC ,V 1N(+ ) =0 
and V 0 < +1 5 V DC , T A = +25°C 

6 

16 


6 


16 


mApc 

Saturation Voltage 

V,n< )>+1 ov DC ,v IN(+) =o 

and Isink < 4 0 mA, T A = +25 C 


250 

500 



250 

500 

mV D c 

Output Leakage Current 

V,N( + )>+1 0V DC , V IN( _, =0 
and V OUT = 5 0 V dc , T a = +25 C 


0 1 




0 1 


nA DC 

Input Offset Voltage 

At Output Switch Point, V 0 = 

1 4 V DC , V REF =+14 Vqc and 
R s = 0^ 



90 




90 

mV DC 

Input Offset Current 

I in (+) ~ 1 irsi <-) 



±100 




+ 150 

nA D c 

Input Bias Current 

l|N<+> or I|N (-) With Output in 
Linear Range 



300 




400 

nA D c 

Input Common-Mode Voltage 
Range 


0 


V+-2 0 

0 



V + -2 0 

Vdc 

Saturation Voltage 

V,n<-> >+i ov DC ,v IN(+) =0 

and Isink <4 0 mA 



700 




700 

mV D c 

Output Leakage Current 

V,N( +) >+1 0 V DC , V| N( _) =0 
and Vqut = 30 V DC 



1 0 




1 0 

MA dc 

Differential Input Voltage 
(Note 8) 

Keep All V, N 's>0 V DC (or 
V", if used) 



36 




36 

v dc 


Note 1 For operating at high temperatures, the LM339 must be derated based on a +125°C maximum junction temperature 
and a thermal resistance of 175°C/W which applies for the device soldered in a printed circuit board, operating in a still air am- 
bient The LM239 and LM139 must be derated based on a +150°C maximum junction temperature The low bias dissipation 
and the ON-OFF characteristic of the outputs keeps the chip dissipation very small (Pd < 100 mW), provided the output 
transistors are allowed to saturate 

Note 2 Short circuits from the output to V + can cause excessive heating and eventual destruction The maximum output 
current is approximately 20 mA independent qf the magnitude of V + 

Note 3- This input current will only exist when the voltage at any of the input leads is driven negative It is due to the collector- 
base junction of the input PNP transistors becoming forward biased and thereby acting as input diode clamps In addition to 
this diode action, there is also lateral NPN parasitic transistor action on the 1C chip This transistor action can cause the output 
voltages of the comparators to go to the V + voltage level (or to ground for a large overdrive) for the time duration that an in- 
put is driven negative This is not destructive and normal output states will re-establish when the input voltage, which was 
negative, again returns to a value greater than -0 3 Vqc 

Note 4: These specifications apply for V + = +5 0 Vqc and ~55°C < T A < +125°C, unless otherwise stated With the LM239, 
all temperature specifications are limited to -25°C < T A < +85°C and the LM339 temperature specifications are limited to 
0°C < T A < +70°C 

Note 5: The direction of the input current is out of the 1C due to the PNP input stage This current is essentially constant, 
independent of the state of the output so no loading change exists on the reference or input lines. 

Note 6: The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 
0 3V The upper end of the common-mode voltage range is V + - 1 5V, but either or both inputs can go to +30 Vdc without 
damage 

Note 7: The response time specified is for a 100 mV input step with 5.0 mV overdrive For larger overdrive signals 300 ns can 
be obtained, see typical performance characteristics section 

Note 8: The positive excursions of the inputs can exceed the power supply voltage level, and if the other input voltage remains 
within the common-mode voltage range, the comparator will provide a proper output state. The low input voltage state 
must not be less than -0.3 Vqc (or 0 3 Vqc below the magnitude of the negative power supply voltage, if used). 
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LM139/LM239/LM339 


typical performance characteristics 
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l 0 - OUTPUT SINK CURRENT (mA) 


Response Time for Various 
Input Overdrives — Negative 
Transition 


Response Time for Various 
Input Overdrives — Positive 
Transition 




TIME (Msec) 


application hints 

The LM139 is a high gain, wide bandwidth 
device; which, like most comparators, can easily 
oscillate if the output lead is inadvertently allowed 
to capacitively couple to the inputs via stray 
capacitance. This shows up only during the output 
voltage transition intervals as the comparator chan- 
ges states. Power supply bypassing is not re- 
quired to solve this problem. Standard PC board 
layout is helpful as it reduces stray input-output 
coupling. Reducing the input resistors to <10 k!2 
reduces the feedback signal levels and finally, 
adding even a small amount (1 to 10 mV) of posi- 
tive feedback (hysteresis) causes such a rapid tran- 
sition that oscillations due to stray feedback are 
not possible. Simply socketing the l/C and attach- 
ing resistors to the pins will cause input-output 
oscillations during the small transition intervals 
unless hysteresis is used. If the input signal is a 
pulse waveform, with relatively fast rise and fall 
times, hysteresis is not required. 

All pins of any unused comparators should be 
grounded. 

The bias network of the LM139 establishes a 
drain current which is independent of the magni- 
tude of the power supply voltage over the range of 
from 2 V dc to 30 Vq^. 

It is usually unnecessary to use a bypass capacitor 
across the power supply line. 


The differential input voltage may be larger than 
V + without damaging the device. Protection should 
be provided to prevent the input voltages from 
going negative more than -0.3 V DC (at 25°C). An 
input clamp diode and input resistor can be used 
as shown in the applications section. 

The output of the LM139 is the uncommitted 
collector of a grounded-emitter NPN output tran- 
sistor. Many collectors can be tied together to pro- 
vide an output OR'ing function. An output “pull- 
up" resistor can be connected to any available 
power supply voltage within the permitted supply 
voltage range and there is no restriction on this 
voltage due to the magnitude of the voltage which 
is applied to the V + terminal of the LM139 pack- 
age. The output can also be used as a simple SPST 
switch to ground (when a "pull-up" resistor is not 
used). The amount of current which the output 
device can sink is limited by the drive available 
(which is independent of V + ) and the (3 of this 
device. When the maximum current limit is 
reached (approximately 16 mA), the output tran- 
sistor will come out of saturation and the output 
voltage will rise very rapidly. The output satura- 
tion voltage is limited by the approximately 6012 
Tgat of the output transistor. The low offset voltage 
of the output transistor (1 mV) allows the output 
to clamp essentially to ground level for small load 
currents. 
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LM160/LM260/LM360 




Interface Circuits 


LM160/LM260/LM360 high speed differential comparator 
general description features 


The LM160/LM260/LM360 is a very high speed 
differential input, complementary TTL output 
voltage comparator with improved characteristics 
over the juA760/juA760C, for which it is a pm-for- 
pin replacement. The device has been optimized 
for greater speed, input impedance and fan-out, 
and lower input offset voltage Typically delay 
varies only 3 ns for overdrive variations of 5 mV 
to 500 mV. 

Complementary outputs having minimum skew 
are provided. Applications involve high speed 
analog to digital convertors and zero-crossing 
detectors in disc file systems. 


features 

■ Guaranteed high speed 20 ns max 

■ Tight delay matching on both outputs 

■ Complementary TTL outputs 

■ High input impedance 

■ Low speed variation with overdrive variation 

■ Fan-out of 4 

■ Low input offset voltage 

■ Series 74 TTL compatible 


schematic and connection diagrams 


Metal Can Package 




Order Number LM160H, LM260H, or LM360H 
See Package 1 1 


Dual-In-Line and Flat Packages 



Order Number LM360N 
See Package 22 


Order Number LM160D, LM260D, or LM360D 
See Package 1 


Order Number LM160F 
See Package 4 
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absolute maximum ratings 





Positive Supply Voltage 

+8V Operating Temperature Range 




Negative Supply Voltage 

-8V LM160 



-55°C to +125°C 

Peak Output Current 

20 mA LM260 



-25°C to +85°C 

Differential Input Voltage 

±5V LM360 




0°C to +70°C 

Input Voltage 

V + >V, N > V Storage Temperature Range 


— 65°C to +1 50° C 


Lead Temperature (Soldering, 10 sec) 


300° C 

electrical characteristics (t min <t a <t max ) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Operating Conditions 






Supply Voltage V cc + 


4.5 

5 

65 

V 

Supply Voltage V cc ~ 


-4 5 

-5 

-6 5 

V 

Input Offset Voltage 

R s < 20012 


2 

5 

mV 

Input Offset Current 



.5 

3 

m a 

Input Bias Current 



5 

20 

ma 

Output Resistance (Either Output) 

Vout = V G h 


100 


12 

Response Time 

T a = 25°C, V s = ±5V (Note 1) 


13 

25 

ns 


T a - 25°C, V s = ±5V (Note 2) 


12 

20 

ns 


T a = 25°C, V s = ±5V (Note 3) 


14 


ns 

Response Time Difference Between Outputs 






(t pd of +V )N ) - (t pd of -V, N2 ) 

T a = 25°C, (Note 1 ) 


2 


ns 

(tpd °f + V|N2 ) — (tpd °f~V| N1 ) 

T a = 25°C, (Note 1) 


2 


ns 

(t pd of +V iisii ) — (t pd of +V, N2 ) 

T a = 25°C, (Note 1) 


2 


ns 

^pd °f ~~V, N1 ) - (t pd of -V !N2 ) 

T a = 25°C, (Note 1 ) 


2 


ns 

Input Resistance 

f = 1 MHz 


17 


k!2 

Input Capacitance 

f = 1 MHz 


3 


pF 

Average Temperature Coefficient of Input 
Offset Voltage 

R s = 5012 


8 


AtV/°C 

Average Temperature Coefficient of Input 





nA/°C 

Offset Current 





Common Mode Input Voltage Range 

V s = ±6 5V 

±4 

±4 5 


V 

Differential Input Voltage Range 


±5 



V 

Output High Voltage (Either Output) 

l OUT = -320juA, V s = ±4 5V 

24 

3 


V 

Output Low Voltage (Either Output) 

(sink = 6-4 rnA 


25 

.4 

V 

Positive Supply Current 

V s = ±6.5V 


18 

32 

mA 

Negative Supply Current 

V s = ±6 5V 


-9 

-16 

mA 

Note 1: Response time measured from the 50% point of a 30 mVp.p 10 MHz sinusoidal input to the 50% point of the output. 
Note 2: Response time measured ^rom the 50% point of a 2 Vp_p 10 MHz sinusoidal input to the 50% point of the output. 
Note 3: Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output 

crosses the logic threshold. 
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Interface Circuits 

LM161/LM261/LM361 high speed differential comparators 
general description features 

The LM161/LM261/LM361 is a very high speed ■ Independent strobes 

differential input, complementary TTL output 

voltage comparator with improved characteristics ■ Guaranteed high speed 20 ns max 

over the SE529/NE529 for which it is a pin-for-pin 

replacement The device has been optimized for " Tight delay matching on both outputs 

greater speed performance and lower input offset 

voltage. Typ,cally delay vanes only 3 ns for * Complementary TTL outputs 

over-dr, ve vanat.ons of 5 mV to 500 mV . 1 1 may . 0perates from op amp supp| |es ±1 5V 

be operated from op amp supplies (±15V) 

■ Low speed variation with overdrive variation 

Complementary outputs having minimum skew 

are provided. Applications involve high speed ■ Low input offset voltage 

analog to digital convertors and zero-crossing 
detectors in disc file systems 



■ Versatile supply voltage range 






absolute maximum ratings 


operating conditions 


Positive Supply Voltage, V 
Negative Supply Voltage, V - 
Gate Supply Voltage, V cc 
Output Voltage 
Differential Input Voltage 
Input Common Mode Voltage 
Power Dissipation 
Storage Temperature Range 
Operating Temperature Range 
LM161 
LM261 
LM361 

Lead Temperature (Soldering, 10 sec) 


+16V 
-16V 
+7V 
+7V 
±5V 
±6V 
600 mW 
-65°C to +150°C 

-55°C to +125°C 
-25° C to +85°C 
0°C to +70° C 
300°C 


Supply Voltage V 

LM161/LM261 

LM361 

Supply Voltage V" 

LM1 61/LM261 
LM361 

Supply Voltage V cc 

LM161/LM261 

LM361 


electrical characteristics 


(V = +10V, V cc = +5V, V =-10V, T m 


Input Offset Voltage 


Logical "0" Output Voltage 


Strobe Input ''O' 1 Voltage 


Output Short Circuit Curr 


Supply Current l cc 


Supply Current l cc 


TRANSIENT RESPONSE 
Propagation Delay Time (t pd(0) ) 


Propagation Delay Time (t pd(1) ) 
Delay Between Output A and B 


Strobe Delay Time (t pd(0) 
Strobe Delay Time (t pdo) 


V = 10V, V ' = -10V, 
V cc = 5 25V. 
-55°C<T A < 125°C 

V + = 10V, V' = -10V, 
V cc = 5 25V. 
0°ClT A < 70°C 

V + = 10V, V~ = -10V, 
V cc = 5 25V, 

55”C < T a < 125°C 
V + = 10V, V~= -10V, 
V cc = 5 25V, 

0°C < T a < 70°C 

V + = 10V, V" = -10V, 
V cc = 5 25V, 
-55°C<T a < 125°C 

V + = 10V, v~ = -iov, 
V cc = 5 25V, 

0°C < T a ^ 70° C 
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Interface Circuits 


LM350,LM75450 dual peripheral drivers 


general description 

The LM350 and LM75450 are general purpose 
dual peripheral drivers. The design employs two 
standard TTL gates (NOR in LM350, NAND in 
LM75450) and two totally uncommitted high- 
voltage, high-current n-p-n transistors. These tran- 
sistors are capable of sinking 300 mA and will 
withstand 30V in the OFF state. Inputs are fully 
DTL/TTL compatible. The LM 75450 meets or 
exceeds the specifications for both the SN75450 
and the SN75450A and is a pin-for-pin replace- 
ment. 


features 

■ High speed 

■ High sink current 300 mA 

■ Separate gates and transistors 

■ Both transistors can sink 300 mA simulta- 
neously 

■ Transistors withstand 30V collector to emitter 
in the OFF state 

■ Input clamp diodes 


schematic and connection diagrams 


LM350 



Note 1/2 of unit shown 


Dual-ln-Line Package 
LM350 



LM75450 


Dual-ln-Line Package 
LM75450 



Note 1/2 of unit shown 
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absolute maximum ratings (Note d 


Supply Voltage V cc 

7V 

Emitter-Base Voltage 

5V 

Input Voltage 

5 5V 

Continuous Collector Current 

300 mA 

V C c -to-Substrate Voltage 

35V 

Continuous Total Power Dissipation (Note 3) 

800 mW 

Collector-to-Substrate Voltage 

35V 

Operating Free-Air Temperature Range 

0°C to 70° C 

Collector-Base Voltage 

35V 

Storage Temperature Range 

-65° C to 150°C 

Collector-Emitter Voltage (Note 2) 

30V 




electrical characteristics 

The following apply for 0°C 70°C, V cc = 5V ±5%, for LM350 and LM75450 unless otherwise specified. 

TTL GATES 


PARAMETER 

COMMENTS 

LOGIC 

INPUT 

LOGIC 

OUTPUT 

SUPPLY 

VOLTAGE 

MIN 

TYP 

MAX 

UNIT 

Logical "1" Input Voltage 

Logic Outputs 0 4V 

V|N 

16 mA 

4 75V 

2 



V 

Logical "0" Input Voltage 

Logic Output > 2 4V 

V|N 

-400 mA 

4 75V 



08 

V 

Logical "1" Output Voltage 


0 8V 

-400 mA 

4 75V 

24 



V 

Logical "0" Output Voltage 


2V 

16 mA 

4 75V 



04 

V 

Logical "1" Input Current 

A Input 

2 4V 


5 25V 



40 

pA 


S Input 

2 4V 


5 25V 



80 

HA 


A Input 

5 5V 


5 25V 



1 

mA 


S Input 

5 5V 


5 25V 



2 

mA 

Logical "0" Input Current 

A Input 

0 4V 


5 25V 



-1 6 

mA 


S Input 

0 4V 


5 25V 



-3 2 

mA 

Output Short Circuit Current 

Note 4 

OV 

OV 

5 25V 

-18 


-55 

mA 

Supply Current 
Output Low 
LM350 

Per Package 

5V 


5 25V 


8 

14 

mA 

LM75450A 

Per Package 

5V 


5 25V 


6 

11 

mA 

Output High 
LM350 

Per Package 

OV 


5 25V 


4 

7 

mA 

LM75450A 

Per Package 

OV 


5 25V 


2 

4 

mA 

Input Diode Clamp Voltage 

T a = 25°C, V SUB = 0V 

-12 mA 


5V 



-1 5 

V 


TRANSISTORS 


PARAMETER 

COMMENTS 

BASE 

EMITTER 

COLLECTOR 


m 


UNIT 

BV CB o 


OV 


IOOjuA 

35 



V 

bv cer 

R B e < 50012 


OV 

100 pA 

30 



V 

BV EB o 


OV 

100 juA 


5 



V 

v be 


10 mA 

OV 

100 mA 


0 85 

1 

V 



30 mA 

OV 

300 mA 


1 05 

1 2 

V 

VcE(sat) 


10 mA 

OV 

100mA 


0 25 

04 

V 



30 mA 

OV 

300 mA 


05 

0 7 

V 

h FE 

V CE = 3V, T a = 0°C, Note 5 

•b 

OV 

100 mA 

20 





V C e = 3V, T a = 0°C, Note 5 

•b 

OV 

300 mA 

25 





V CE = 3V, T a = 25°C, Note 5 

•b 

OV 

100 mA 

25 





V CE = 3V, T a = 25°C, Note 5 

Ib 

OV 

300 mA 

30 





The following apply for V cc = 5V, T A = 25°C 

TTL GATES (Note 6) TRANSISTORS GATES AND TRANSISTORS (Note 7) 


PARAMETER 

TYP 

MAX 

t d 

6 ns 

15 ns 

tr 

12 ns 

20 ns 

t s 

6 ns 

15 ns 

tf 

8 ns 

15 ns 


PARAMETER 

TYP 

tpdl 

14 ns 

tpdO 

18 ns 

t r 

5 ns 

tf 

10 ns 


PARAMETER 

TYP 

MAX 

tpdl 

10 ns 

22 ns 

tpdO 

5 ns 

15 ns 


Note 1: All voltage values are with respect to ground terminal. Positive current is defined to be 
current into referenced pin. 

Note 2: With base-emitter resistance < 50012. 

Note 3: The maximum junction temperature is 150°C. For operating at elevated temperatures the 
package must be derated based on a thermal resistance of 150°C/W 0j A . 

Note 4: Only one output should be shorted at a time. 

Note 5: These parameters are to be measured with less than 2% duty cycle. 

Note 6: Delays measured with fanout of 10, 15 pF total load capacitance; measured from 1.5V input 
to 1 .5V output. 

Note 7: Delays measured with 5012 load to 10V, 15 pF total load capacitance; measured from 1.5V 
input to 50% of output. 



8-49 


LM350, LM75450 









Interface Circuits 


LM710 voltage comparator 
general description 

The LM710 is a high-speed voltage comparator s 

intended for use as an accurate, low-level digital s 

level sensor or as a replacement for operational v 

amplifiers in comparator applications where speed f 

is of prime importance. The circuit has a differen- a 

tial input and a single-ended output, with saturated 1 

output levels compatible with practically all types r 

of integrated logic. v 

The device is built on a single silicon chip which e 

insures low offset and thermal drift. The use of t 

a minimum number of stages along with minority- i 

carrier lifetime control (gold doping) makes the c 

circuit much faster than operational amplifiers in i 

schematic* and connection diagrams 


saturating comparator applications. In fact, the low 
stray and wiring capacitances that can be realized 
with monolithic construction make the device dif- 
ficult to duplicate with discrete components oper- 
ating at equivalent power levels. 

The LM710 is useful as a pulse height discrimi- 
natory voltage comparator in high-speed A/D con- 
verters or a go, no-go detector in automatic test 
equipment. It also has applications in digital sys- 
tems as an adjustable-threshold line receiver or an 
interface between logic types. In addition, the low 
cost of the unit suggests it for applications replac- 
ing relatively simple discrete component circuitry. 



Metal Can Package 



typical applications* 


Schmidt T rigger 


Line Receiver With 
Increased Output 
Sink Current 




Pulse Width Modulator 


Level Detector With 
Lamp Driver 


*Pin connections shown are for metal can. 
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absolute maximum ratings 

Positive Supply Voltage 
Negative Supply Voltage 
Peak Output Current 
Differential Input Voltage 
Input Voltage 
Power Dissipation 
TO-99 (Note 1 ) 

Flat Package (Note 2) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 sec) 

electrical characteristics (Note 3) 


300 mW 
200 mW 
-55°C to +125°C 
-65°C to +150°C 
300°C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

t a = 

25° C, R s <200ft 


0.6 

20 

mV 



= 0V 





Input Offset Current 

t a = 

25° C, Vqut = 1 4V 


0.75 

30 

pA 

Input Bias Current 

t a = 

25° C 


13 

20 

ma 

Voltage Gam 

T a = 

25° C 

1250 

1700 



Output Resistance 

T a = 

25°C 


200 


n 

Output Sink Current 

t a = 

25°C 

20 

25 


mA 


Vqut = 0 





Response Time 


25°C 


40 


ns 


(Note 4) 

Input Offset Voltage 
Average Temperature 
Coefficient of Input 
Offset Voltage 
I nput Offset Current 

Average Temperature 
Coefficient of Input 
Offset Current 
Input Bias Current 
Input Voltage Range 
Common Mode Rejection Ratio 

Differential Input 
Voltage Range 

Voltage Gain 

Positive Output Level 

Negative Output Level 
Output Sink Current 


Positive Supply Current 
Negative Supply Current 
Power Consumption 


R s <200ft , V CM = 0V 

-55°C<T a <125°C 

R s <50ft 

T a = 125°C 
T a = -55° C 
25°C<T a <125°C 
-55°C<T a <25°C 

T a = -55° C 
V" = -7 0V 
R s ^ 200ft 


V,n > 5 mV, 

0< ■out <~5 mA 

V,(M <-5 mV 

T a = 125°C, V (N <— 5 mV 

Vout = 0 

T a = — 55°C, V, N <-5 mV 
Vour = 0 
V| N <-5 mV 

V| N <“5 mV 
'out = 0 


Note 1: Rating applies for case temperatures to +125°C, derate linearly at 5 6 mW/°C for ambient 
temperatures above +105°C. 

Note 2: Derate linearly at 4.4 mW/°C for ambient temperatures above +100°C 

Note 3: These specifications apply for V + = 12 0V, V - - -6 0V, -55°C < Ta < +125°C unless 

otherwise specified. The input offset voltage and input offset current (see definitions) are specified 

for a logic threshold voltage of 1 8V at -55°C, 1 4V at +25°C, and 1 0V at +125°C 

Note 4: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive 
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LM710 
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LM710C voltage comparator 
general description 

The LM710C is a high-speed voltage comparator 
intended for use as an accurate, low-level digital 
level sensor or as a replacement for operational 
amplifiers in comparator applications where speed 
is of prime importance. The circuit has a differen- 
tial input and a single-ended output, with saturated 
output levels compatible with practically all types 
of integrated logic. 

The device is built on a single silicon chip which 
insures low offset and thermal drift. The use of a 
minimum number of stages along with minority- 
carrier lifetime control (gold doping) makes the 
circuit much faster than operational amplifiers in 
saturating comparator applications. In fact, the low 
stray and wiring capacitances that can be realized 

schematic and connection diagrams 



typical applications 


with monolithic construction make the device diffi- 
cult to duplicate with discrete components oper- 
ating at equivalent power levels. 

The LM710C is useful as a pulse height discrimi- 
nator, a voltage comparator in high-speed A/D con- 
verters or a go, no-go detector in automatic test 
equipment. It also has applications in digital sys- 
tems as an adjustable-threshold line receiver or an 
interface between logic types. In addition, the low 
cost of the unit suggests it for applications replacing 
relatively simple discrete component circuitry. 

The LM710C is the commercial/industrial version 
of the LM710. It is identical to the LM710 ex- 
cept that operation is specified over a 0°C to 70°C 
temperature range. 

Metal Can Package 



Dual-1 n-Line Package 



Schmidt Trigger 



Line Receiver With 
Increased Output 
Sink Current 



Pulse Width Modulator 



Level Detector With 
Lamp Driver 
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absolute maximum ratings 





Positive Supply Voltage 


14.0V 




Negative Supply Voltage 


-7.0V 




Differential Input Voltage 


±5.0V 




Input Voltage 


±7.0V 




Power Dissipation (Note 1) 


300 mW 




Output Short Circuit Duration 

10 sec 




Operating Temperature Range 

0°C to 70° C 




Storage Temperature Range 

-65°C to +150°C 




Lead Temperature (Soldering, 10 sec) 

300 C 




electrical characteristics (Note 2) 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

T a = 25°C, R s <200£2 
V OUT = 1 4V 


1 6 

50 

mV 

Input Offset Current 

T A = 25°C, V OUT = 1.4V 


1 8 

50 

ma 

Input Bias Current 

T a = 25° C 


16 

25 

//A 

Voltage Gain 

T a = 25° C 

1000 

1500 



Output Resistance 

T a = 25°C 


200 


Cl 

Output Sink Current 

T a = 25°C, AV| N >5 mV 
Vqut = 0 

1 7 

25 


mA 

Response Time 



40 


ns 

(Note 3) 






Input Offset Voltage 

R s <200n 



65 

mV 

Average Temperature 

0°C<T A <70°C 





Coefficient of Input 
Offset Voltage 

R S <50H 


50 

20 

pV/°C 

Input Offset Current 




75 

juA 

Average Temperature 

25°C<T A <70°C 


15 

50 

nA/°C 

Coefficient of Input 

0°C<Ta< 25 o C 


24 

100 

nA/°C 

Offset Current 






Common Mode Rejection Ratio 

R s < 200S2 

70 

98 



Input Bias Current 

T a = 0°C 


25 

40 

ma 

Input Voltage Range 

V" = -7 0V 

±5 0 



V 

Differential Input 


±5 0 



V 

Voltage Range 






Voltage Gain 


800 




Positive Output Level 

Vin >5 mV, 

0 < Iout < mA 

25 

32 

40 

V 

Negative Output Level 

V iN <-10 mV 

-1.0 

-0 5 

0 

V 

Output Sink Current 

Vin <~10 mV, Vqut =0 

05 



mA 

Positive Supply Current 

Vin <-10 mV 


52 

9 

mA 

Negative Supply Current 



46 

70 

mA 

Power Consumption 




150 

mW 

Note V Ratings apply for ambient temperatures to 70°C 





Note 2: These specifications apply for V =12 0V, V = 6 0V, 0 C < T A < 70°C and for 
a logic threshold voltage of 1 5V at 0°C, 1 4V at 25°C and 1 2 V at 70°C unless otherwise 




specified. 






Note 3: The response time specified (see definitions) is for a 100 mV input step with 




5 mV overdrive 
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LM711 



LM711 dual comparator 
general description 

The LM711 contains two voltage comparators 
with separate differential inputs, a common out- 
put and provision for strobing each side indepen- 
dently. Similar to the LM710, the device features 
low offset and thermal drift, a large input voltage 
range, low power consumption, fast recovery from 
large overloads and compatibility with most inte- 
grated logic circuits. 

With the addition of an external resistor network, 
the LM711 can be used as a sense amplifier for 
core memories. The input thresholding, combined 
with the high gain of the comparator, eliminates 
many of the inaccuracies encountered with con- 


Interface Circuits 


ventional sense amplifier designs. Further, it has 
the speed and accuracy needed for reliably detect- 
ing the outputs of cores as small as 20 mils. 


The LM711 is also useful in other applications 
where a dual comparator with OR'ed outputs is 
required, such as a double-ended limit detector. By 
using common circuitry for both halves, the device 
can provide high speed with lower power dissipa- 
tion than two single comparators. The LM711 is 
available in either an 10-lead low profile TO-5 
header or a 1/4" by 1/4" metal flat package. 


schematic and connection diagrams 


STROBE STROBE 



Metal Can Package 



typical applications 


Sense Amplifier With Supply Strobing 


Double-Ended Limit Detector 


for Reduced Power Consumption* 


With Lamp Driver 




“Standby dissipation is 
about 40 mW 
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absolute maximum ratings 

Positive Supply Voltage +14. OV 

Negative Supply Voltage -7.0V 

Peak Output Current 25 mA 

Differential Input Voltage ±5.0V 

Input Voltage ±7.0V 

Strobe Voltage 0 to +6.0V 

Internal Power Dissipation (Note 1) 300 mW 

Operating Temperature Range -55°C to 125°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 2) 

(These specifications apply for T A = 25°C, V + = 12V, V" = ~6V) 

PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Input Offset Voltage 

R s < 200S2, V cm = 0 


1.0 

3.5 

mV 


R s < 2oor2 


1.0 

5.0 

mV 

Input Offset Current 



0.5 

10.0 

piA 

Input Bias Current 



25 

75 

.juA 

Voltage Gain 


750 

1500 



Response Time (Note 2) 



40 


ns 

Strobe Release Time 



12 


ns 

Input Voltage Range 

V = -7.0V 

±5.0 



V 

Differential Input 






Voltage Range 


±5.0 



V 

Output Resistance 



200 


n 

Positive Output Level 

V, N > 10 mV 


4.5 

5.0 

V 

Loaded Positive Output Level 

V 1N >10 mV, l 0 =~5 mA 

2.5 

3.5 


V 

Negative Output Level 

V| N <-10 mV 

-1.0 

-0.5 

0 

V 

Strobed Output Level 

VsTROBE 5: 0-3V 

-1.0 


0 

V 

Output Sink Current 

V IN <-10mV, V OUT >0 

0.5 

0.8 


mA 

Strobe Current 

^STROBE = 0 


1 2 

2.5 

mA 

Positive Supply Current 

V| N <-10 mV 


8.6 


mA 

Negative Supply Current 



3.9 


mA 

Power Consumption 



130 

200 

mW 

The following specifications apply for -55°C < T A < 1 25°C: 

Input Offset Voltage (Note 3) 

R s <200n, V CM = 0 



4.5 

mV 


R s < 20012 



6.0 

mV 

Input Offset Current (Note 3) 




20 

juA 

Input Bias Current 




150 

juA 

Average Temperature 






Coefficient of Input 






Offset Voltage 



5.0 


/jV/° C 

Voltage Gain 


500 




Note 1: Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/‘ 

C for ambient 


i temperatures above 105 C. 






Note 2: The input offset voltage and input offset current (see definitions) are specified for a logic 


threshold voltage of 1 .8V at -55 C, 1 .4V at +25°C, and 1 ,0V at +1 25°C. 





Note 3: The response time specified is for a 100 mV input step with 5 mV overdrive (see definitions). 
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LM711C dual comparator 
general description 

The LM711C contains two voltage comparators 
with separate differential inputs, a common out- 
put and provision for strobing each side indepen- 
dently. Similar to the LM710C, the device features 
low offset and thermal drift, a large input voltage 
range, low power consumption, fast recovery from 
large overloads and compatibility with most inte- 
grated logic circuits. 

With the addition of an external resistor network, 
the LM711C can be used as a sense amplifier for 
core memories. The input thresholding, combined 
with the high gain of the comparator, eliminates 
many of the inaccuracies encountered with con- 


ventional sense amplifier designs. Further, it has 
the speed and accuracy needed for reliably detect- 
ing the outputs of cores as small as 20 mils. 


The LM711C is also useful in other applications 
where a dual comparator with OR'ed outputs is 
required, such as a double-ended limit detector. By 
using common circuitry for both halves, the device 
can provide high speed with lower power dissipa- 
tion than two single comparators. The LM711C is 
the commercial/industrial version of the LM711. 
It is identical to the LM711, except that operation 
is specified over a 0°C to 70°C temperature range. 


schematic and connection diagrams 


Metal Can Package 



Sense Amplifier With Supply Strobing 
for Reduced Power Consumption* 



Double-Ended Limit Detector 
With Lamp Driver 


UPPER 

LIMIT 

VOLTAGE 


INPUT 


LOWER 

LIMIT 

VOLTAGE 



'Standby dissipation is 
about 40 mW 
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absolute maximum ratings 


Positive Supply Voltage 
Negative Supply Voltage 
Peak Output Current 
Differential Input Voltage 
Input Voltage 
Strobe Voltage 

Internal Power Dissipation (Note 1) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


+ 14. 0V 
-7.0V 
25 mA 
±5.0V 
±7.0V 
0 to +6.0V 
300 mW 
0°C to 70°C 
-65°C to 150°C 
300°C 


electrical characteristics (Notei) 

(These specifications apply tor T A = 25°C, V + = 12V, V” 


PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Input Offset Voltage 

r s < 20012 , V cm = 0 


1.0 

5.0 

mV 


R s < 20012 


1.0 

7.5 

mV 

Input Offset Current 



0.5 

15 

fiA 

Input Bias Current 



25 

100 

fxA 

Voltage Gain 


700 

1500 



Response T ime (Note 2) 



40 


ns 

Strobe Release Time 



12 


ns 

Input Voltage Range 

V‘=- 7.0V 

±5.0 



V 

Differential Input 






Voltage Range 


±5.0 



V 

Output Resistance 



200 


12 

Positive Output Level 

V, N > 10 mV 


4.5 

5.0 

V 

Loaded Positive Output Level 

V )N >10 mV, l 0 =-5 mA 

2.5 

3.5 


V 

Negative Output Level 

V| N <-10 mV 

-1.0 

-0.5 

0 

V 

Strobed Output Level 

V STROBE £ 0-3V 

-1.0 


0 

V 

Output Sink Current 

V IN <-10mV, V OUT >0 

0.5 

08 


mA 

Strobe Current 

Vstrobe = 0 


1.2 

2.5 

mA 

Positive Supply Current 

V, N <-10 mV 


8.6 


mA 

Negative Supply Current 



3.9 


mA 

Power Consumption 



130 

230 

mW 


The following specifications apply for 0°C < Ta < 70°C: 

Input Offset Voltage (Note 3) I R s < 20012, V CM = 0 


R s < 20012, V CM = 0 
R s < 20012 


Input Offset Current (Note 3) 
Input Bias Current 
Average Temperature 
Coefficient of input 
Offset Voltage 
Voltage Gain 


Note 1: Ratings apply for ambient temperatures to 70°C 

Note 2: These specifications apply for V + = 12.0V, V - = 6 OV, 0°C <T A < 70°C and for a logic 
threshold voltage of 1 5V at 0°C, 1 4V at 25°C and 1.2V at 70°C unless otherwise specified 
Note 3: The response time specified is for a 100 mV input step with 5 mV overdrive (see definitions). 
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LM148 


MS 


LM1488 quad line driver 


general description 

The LM1488 is a quad line driver which converts 
standard DTL/TTL input logic levels through one 
stage of inversion to output levels which meet EIA 
Standard No. RS-232C and CCITT Recommenda- 
tion V. 24. 


Interface Circuits 


features 

■ Current limited output ±10 mA typ 

■ Power-off source impedance 30012 min 

■ Simple slew rate control with external capacitor 

■ Flexible operating supply range 

■ Inputs are DTL/TTL compatible 





absolute maximum ratings (Notei) 


Supply Voltage 
V + 

V" 

Input Voltage (V| N ) 

Output Voltage 
Power Derating (Note 2) 

(Package Limitation, J Package) 
Derating above T A = +25°C (1/0 JA ) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


1000 mW 
6.7 mW/°C 
0°C to +75°C 
-65°C to +175°C 
300° C 


electrical characteristics (Note 3) 


Logic "0" 

Input Current 
Logic "1” 

Input Current 

High Level 
Output Voltage 


Low Level 
Output Voltage 

High Level Output 
Short-Circuit Current 
Low Level Output 
Short-Circuit Current 

Output Resistance 


Positive Supply 
Current 
(Output Open) 


Negative Supply 
Current 
(Output Open) 


Power Dissipation 

Propagation Delay 
to "1” (t pd1 ) 
Propagation Delay 
to "0” (tp d o) 

Rise Time (t r ) 

Fall Time (t f ) 


r V + = 9 0V 
| V~ = -9 0V 
I V + = 13 2V 
l V" = -13.2V 

f V + = 9.0V 
I V" = -9.0V 
V + = 13 2V 
l V~ = -13.2V 


R L = 3.0kl2 
V 1N = 0.8V 


R l = 3 0kl2 
Vin = 1-9V 

Vqut = 0V 
V, N = 0 8V 
Vqut = 0V 
Vin = 1.9V 


V + = 9 0V, V" = -9 0\ 
V, N = 1.9V V + = 12V, V~ = -12V 

V + = 15V, V~=-15V 

V + = 9 0V, V' = -9 0\ 
V| N = 0.8V V + = 12V, V“ = -12V 

V + = 15V, V“ = -15V 

1 V + = 9 0V, V' = -9 0\ 
V + = 12V, V" = -12V 
V + = 15V, V" = -15V 
V + = 9 0V, V" = -9 0\ 
V, N = 0.8V V + = 12V, V~=-12V 

V + = 15V, V" = -15V 
V + = 9.0V, V" = -9.0V 
V + = 12V, V" = -12V 

R L = 3.0 k!2 C L = 15pF,T A = 25°C 

R L = 3.0kl2 C L = 15pF,T A = 25°C 

R l = 3.0 k£2 C L = 15 pF, T A = 25°C 
R L = 3.0 k£2 C L = 15 pF, T A = 25°C 


TYP 

MAX 

UNITS 

-1.0 

-1.3 

mA 

.005 

10.0 

liA 

7.0 


V 

105 


V 

-6.8 


V 

-105 


V 

-100 

-12.0 

mA 

10.0 

12.0 

mA 



12 

15.0 

20.0 

mA 

19.0 

25.0 

mA 

25 0 

34.0 

mA 

4 5 

6.0 

mA 

5.5 

7.0 

mA 

8.0 

12.0 

mA 

-130 

-170 

mA 

-18.0 

-23.0 

mA 

-25.0 

-34.0 

mA 

-.001 

-1.0 

mA 

-.001 

-1.0 

mA 

-.01 

-2.5 

mA 

252 

333 

mW 

444 

576 

mW 

230 

300 

ns 

70 

175 

ns 

75 

100 

ns 

40 

75 

ns 

irrent is defined as current 

: into the 


referenced pin. 

Note 2: The maximum junction temperature of the LM1488 is 150°C. For operating at elevated temperatures the cavity 
Dual-ln-Line Package (J) must be derated based on a thermal resistance of 85°C/W, junction to ambient 
Note 3: These specifications apply for V + = +9.0V ± 1%, V” = -9.0V ± 1%, T A = 0°C to +75°C unless otherwise noted. All 
typicals are for V + = 9 0V, V - = -9.0V, and T A = 25°C. 
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LM1488 


applications 

By connecting a capacitor to each driver output 
the slew rate can be controlled utilizing the output 
current limiting characteristics of the LM1488. 
For a set slew rate the appropriate capacitor value 
may be calculated using the following relationship 
C = l sc (AT/AV) 

where C is the required capacitor, l sc is the short 
circuit current value, and AV/AT is the slew rate. 


RS232C specifies that the output slew rate must 
not exceed 30V per microsecond. Using the worst 
case output short circuit current of 12 mA in the 
above equation, calculations result in a required 
capacitor of 400 pF connected to each output. 


typical applications 


RS232C Data Transmission 



DTL/TTL-to-MOS Translator 


DTL/TTL-to-HTL Translator 


+12V 




DTL/TTL-to-RTL Translator 


OTL/TTL 

INPUT 



■O 


RTL OUTPUT 
-0 7V TO +3 7V 
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LM1489/LM1489A quad line receiver 


general description 

The LM1489/LM1489A are quad line receivers 
designed to interface data terminal equipment with 
data communications equipment. They are con- 
structed on a single monolithic silicon chip. These 
devices satisfy the specifications of El A standard 
No. RS232C. The LM1489/LM1489A meet and 
exceed the specifications of MC1489/MC1489A 
and are pin-for-pin replacements. The LM1489/ 
LM1489A are available in 14 lead ceramic dual- 
in-line package. 


features 

■ Four totally separate receivers per package 

■ Programmable threshold 

■ Built-in input threshold hysteresis 

■ "Fail safe" operating mode 

■ Inputs withstand ±30V 


schematic and connection diagrams 


Dual-In-Line Package 



RESPONSE RESPONSE 

INPUT CONTROL OUTPUT INPUT CONTROL OUTPUT 
D D D C C C 



typical applications 



♦OPTIONAL FOR NOISE FILTERING 


RS232C Data T ransmission 


MOS to T L/DTL Translator 
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LM1489/LM1489 A 


absolute maximum ratings (Notei) 








The following apply for T A = 25°C unless otherwise specified. 







Power Supply Voltage 



10V 






Input Voltage Range 



±30V 






Output Load Current 


20 mA 






Power Dissipation (Note 2) 


1W 






Operating Temperature Range 

0 Cto+75°C 






Storage Temperature Range -65 C to +175 C 






electrical characteristics (Note 3) 








LM1489/LM1489A The following apply for V cc = 5 OV ± 1%, 0°C <, T A <[ +75°C unless otherwise specified 





PARAMETER 

CONDITIONS ' 

LM1489 

LM1489A 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input High Threshold Voltage 

T a = 25°C, V OU t^0 45V, I 0 ut= 10 mA 

1 0 


1 5 

1 75 


2 25 

V 

Input Low Threshold Voltage 

T A = 25°C, V OUT > 2 5V, l OUT - -0 5 mA 

0 75 


1 25 

0 75 


1 25 

V 

Input Current 

V in = +25V 

+3 6 

+5 6 

+8 3 

+3 6 

+5 6 

+8 3 

mA 


V IN = -25V 

-3 6 

-5 6 

-8 3 

-3 6 

-5 6 

-8 3 



V, N =+3V 

+0 43 

+0 53 


+0 43 

+0 53 


mA 


> 

z 

> 

-0 43 

-0 53 


-0 43 

-0 53 



Output High Voltage 

V IN = 0 75V, I 0 ut = -0 5 mA 

26 

38 

50 

26 

38 

50 

V 


Input = Open, Iout = -0 5 mA 

26 

38 

50 

26 

38 

50 

V 

Output Low Voltage 

V tN = 3 OV, I 0 ut = 10 mA 


0 33 

0 45 


0 33 

0 45 

V 

Output Short Circuit Current 

V| N = 0 75V 


30 



30 


mA 

Supply Current 

V, N = 5 0V 


14 

26 


14 

26 

mA 

Power Dissipation 

V, N = 5 0V 


70 

130 


70 

130 

mW 

LM 1 489/ LM 1 489 A The following apply for V cc = 5 OV ± 1%, T A = 25°C 

Input to Output "High" 

R L = 3 9k (Figure 1) (AC Test Circuit) 


28 

85 


28 

85 

ns 

Propagation Delay (t pd1 ) 









Input to Output "Low" 
Propagation Delay (t pd0 ) 

R l = 390 SI (Figure 1) (AC Test Circuit) 


20 

50 


20 

50 

ns 

Output Rise Time 

R l = 3.9k j Figure 1) (AC Test Circuit) 


110 

175 


110 

175 

ns 

Output Fall Time 

R l = 390J2 (Figure 1) (AC Test Circuit) 



9 

20 


9 

20 

ns 

Note 1: Voltage values shown are with respect to network ground terminal Positive current is defined as current into the 

referenced pin. 









Note 2: For operation at elevated temperatures, the device must be derated based on a 125°C maximum junction temperature 

and a thermal resistance of 85°C/W junction to case. 








Note 3: These specifications apply for response control pin = open. 
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Interface Circuits 


LYIS 


LM1514/LM1414 dual differenti 
general description 

The LM1514/LM1414 is a dual differential voltage 
comparator intended for applications requiring 
high accuracy and fast response times. The device 
is constructed on a single monolithic silicon chip. 

The LM1514/LM1414 is useful as a variable thresh- 
old Schmitt trigger, a pulse height discriminator, 
a voltage comparator in high-speed A-D converters, 
a memory sense amplifier or a high noise immunity 
line receiver. The output of the comparator is 
compatible with all integrated logic forms. The 
LM 1 51 4/ LM 14 14 meet or exceed the specifications 
for the MCI 51 4/MCI 4 14 and are pin-for-pin re- 
placements. The LM1514 is available in the ceramic 


I voltage comparator 


dual-in-line package. The LM1414 is available in 
either the ceramic or molded dual-in-line package. 

features 

■ Two totally separate comparators per package 

■ Independent strobe capability 

■ High speed 30 ns typ 

■ Low input offset voltage and current 

■ High output sink current over temperature 

■ Output compatible with TTL/DTL logic 

■ Molded or ceramic dual-in-line package 



LM1514/LM1414 




LM1514/LM1414 


absolute maximum ratings (Notei) 








Positive supply voltage 

+14 0V 

Power dissipation (Note 2) 



600 mW 

Negative supply voltage 

-7 0V 

Operating temperature Range LM1514 

-55°C to +125°C 

Peak output current 

10 mA 




LM1414 

0°C to +70°C 

Differential input voltage 

±5 0V 

Storage temperature range 


-65°C to +150°C 

Input voltage 

±7 0V 

Lead temperature (Soldering, 10 sec) 


300° C 

electrical characteristics forT A = 25°c, v + = +i2v, \ 

= -6V, unless otherwise specified 

PARAMETER 

CONDITIONS 

LM1514 

LM1414 

UNITS 


TYP 


Buom 

TYP 

H2Z22HI 

Input Offset Voltage 

R s £ 200ft, V cm = 0V, V OUT = 1 4V 


06 

20 


1 0 

50 

mV 

Input Offset Current 

V CM = 0V, Vqut = 1 4V 


08 

30 


1 2 

50 

juA 

Input Bias Current 




20 



25 

ma 

Voltage Gain 


1250 



1000 




Output Resistance 



200 



200 


ft 

Differential Input Voltage Range 


±5 0 



±5 0 



V 

Input Voltage Range 

V = -7 0V 




±5 0 



V 

Common Mode Rejection Ratio 

R s ^ 200ft, V" = -7 0V 

80 

100 


70 

100 


dB 

Positive Output Voltage 

Vin > 7 0 mV, 0 < l ogT < -5 0 mA 

25 

32 

40 

25 

32 

40 

V 

Negative Output Voltage 

V, N <-70mV 

-1 0 

-0 5 

0 

-1 0 

-0.5 

0 

V 

Strobed Output Voltage 

^STROBE ^ 0 3V 

-1 0 

-0 5 


-1 0 

-0 5 

0 

V 

Strobe "0" Current 

V STROBE = 100 mV 


-1 2 

-2 5 


-1 2 

-2 5 

mA 

Positive Supply Current 

V,n<- 7 mV 



18 



18 

mA 

Negative Supply Current 

V,N < -7 mV 



-14 



-14 

mA 

Power Consumption 



180 

300 


180 

300 

mW 

Response Time 

(Note 3) 


30 



30 


ns 

LM1514/LM1414 The following apply forT L ^T A 5^T H (Note 4) unless otherwise specified 

Input Offset Voltage 

R s ^ 200ft, Vqut = 1 8V for T A = T L 



30 



65 

mV 


V C M - 0V, Vqut = 1 0V for T A = T H 



30 



65 

mV 

Input Bias Current 




45 



40 

/^A 

Temperature Coefficient of 
Input Offset Voltage 



30 



50 


juV/°C 

Input Offset Current 

V CM = 0V, V 0 uT = 1 8V, T A = T l 



70 



75 

MA 


V C m = 0V. Vqut = 1 0V, T A = T H 



30 



7.5 

mA 

Voltage Gain 


1000 



800 




Output Sink Current 

Vin <“9 mV, Vqut >0V 

28 

40 


1 6 

25 


mA 

Note 1 Voltage values are with respect to network ground terminal Positive current is defined as current into the referenced pm 
Note2‘ LM1514 ceramic package The maximum junction temperature is +150°C, for operating at elevated temperatures, 
devices must be derated linearly at 12 5 mW/°C LM1414 ceramic package The maximum junction temperature is +95°C for 


operating at elevated temperatures, devices must be derated linearly at 12 5 mW/°C 

LM1414 molded package The maximum 


junction temperature is +1 15 C, for operating at elevated temperatures, devices must be derated linearly at 6 7 mW/’C 



Note 3 The response time specified (see Definitions) for a 100 mV input step with 5 mV overdrive 





Note 4- For LM1514, T L = -55°C, T H = +125°C For LM1414, T|_ = 0°C, Tj-| = +70° C 
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Interface Circuits 


LM5520/LM7520 series 

dual core memory sense amplifiers 

general description 


The devices in this series of dual core sense 
amplifiers convert bipolar millivolt-level memory 
sense signals to saturated logic levels. The design 
employs a common reference input which allows 
the input threshold voltage level of both amplifiers 
to be adjusted. Separate strobe inputs provide time 
discrimination for each channel. Logic inputs and 
outputs are DTL/TTL compatible. All devices of 
the series have identical preamplifier configura- 
tions, while various logic connections are provided 
to suit the specific application. 

The LM5520/LM7520 has output latch capability 
and provides sense, strobe, and memory function 
for two sense lines. The LM5522/LM7522 con- 
tains a single open collector output which may be 
used to expand the number of inputs of the 
LM5520/LM7520, or to drive an external Memory 
Data Register (MDR). Intended for small memo- 
ries, the two channels of the LM5524/LM7524 are 
independent with two separate outputs. The 
LM5534/LM7534 is similar to the LM5524/ 
LM7524 but has uncommitted, wire-ORable out- 
puts. The LM5528/LM7528 has the same logic 
configuration of the LM5524/LM7524 and in 
addition provides separate low impedance Test 
Points at each preamplifier output. A similar 
device having uncommitted, wire-ORable outputs 
is the LM5538/LM7538. 

features 

■ High speed 

■ Guaranteed narrow threshold uncertainty over 
temperature. 


■ Adjustable input threshold voltage 

■ Fast overload recovery times 

■ Two amplifiers per package 

■ Molded or cavity dual-in-line package 

■ Six logic configurations 


The part number ending with an even number 
(e.g , LM5520) designates a tighter guaranteed 
input threshold uncertainty than the subsequent 
odd number ending (e.g., LM5521). The remaining 
specifications for the two are identical. All devices 
meet or exceed the specifications for the corre- 
sponding device (where applicable) in the 
SN5520/SN7520 series and are pin-for-pin re- 
placements. 


absolute maximum ratings 


Supply Voltage 

Differential or Reference Input 
Voltage 

Logic Input Voltage 
Operating Temperature Range 
LM55XX 
LM75XX 

Storage Temperature Range 


±7V 

±5V 

+5.5V 

-55°C to +1 25°C 
0°C to +70° C 
-65° C to +150°C 


typical application 



Expanded Small Memory System 
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LM5520/LM7520 Series 



LM5520/LM7520 Series 


LM5520/LM7520 and LM5521/LM7521 





electrical characteristics 









LM5520/LM5521 

: The following apply for -55°C < T a 

< 125°C (Note 1) 









TEST CONDITIONS (EACH AMPLIFIER) | 

PARAMETER 

min 

TYP 

MAX 

UNIT 

DIFF 

REF 

STROBE 

GATE Q 

GATE Q 

LOGIC 
OUTPUT 
(NOTE 3) 

SUPPLY 

COMMENTS 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 

VOLT 


10(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5V 


+ 16 mA(Q) 

+5V 

Logic Output <0 4V 

Threshold Voltage 
( V TH ) 'Note 2) 


15 

20(22) 

mV 

±v TH 

15 mV 

+5V 

+ 5V 


-400 pA(Q) 

±5V 

Logic Output >2 4V 

35(33) 

40 


mV 

±v T „ 

40 mV 

+5V 

+ 5V 


+ 16 mA(Q) 

±5V 

Logic Output <0 4V 


40 

45(47) 

mV 

±V TH 

40 mV 

+5V 

+5V 


-400 pA(Q) 

+5V 

Logic Output >2 4V 

Differential & Reference 
Input Bias Current 


30 

100 


OV 

OV 

+5 25V 

+5 25V 

+5 25V 


+5 25V 


LM7520/LM7521 

: The following apply for 0°C<T A <70°C 






Differential Input 
Threshold Voltage 
( V TH ) (Note 4) 

11(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5V 


+ 16 mA(Q) 

+5V 

Logic Output <0 4V 


15 

19(22) 

mV 

±v T „ 

15 mV 

+5V 

+5V 


-400 pA(Q) 

+5V 

Logic Output >2 4V 

36(33) 

40 


mV 

±v TH 

40 mV 

+5V 

+5V 


+ 16 mA(Q) 

+5V 

Logic Output <0 4V 


40 

44(47) 

mV 

±v TH 

40 mV 

+5V 

+5V 


-400 aA(Q) 

+5V 

Logic Output >2 4V 

Differential & Reference 
Input Bias Current 


30 

75 

PA 

OV 

OV 

+5 25V 

+5 25V 

+5 25V 


+5 25V 


LM5520/LM5521 

: The following apply for -55°C < T A 

< 125°C 





LM7520/LM7521 

: The following apply for 0°C < T A < 70°C 






Differential Input Offset 
Current 


0 5 


a/a 

OV 

OV 

+5 25V 

+5 25V 

+5 25V 


+5 25V 


Logic "1" Input Voltage 













(Strobes) 

2 



V 

40 mV 

20 mV 

+2V 

+4 75V 


-400 |UA(Q) 

+ 5V 

Logic Output >2 4V 

(Gate Q) 

2 



V 

40 mV 

20 mV 

OV 

+2V 


+ 16 mA(Q) 

+ 5V 

Logic Output <0 4V 

(Gate Q) 

2 



V 

40 mV 

20 mV 

OV 

OV 

+2V 

+ 16 mA(Q) 

+ 5V 

Logic Output <0 4V 

Logic "0" Input Voltage 













(Strobes) 



08 

V 

40 mV 

20 mV 

+0 8V 

+4 75V 


+ 16 mA(Q) 

+ 5V 

Logic Output <0 4V 

(Gate Q) 



08 

V 

40 mV 

20 mV 

OV 

+0 8V 


-400 mA(Q) 

+ 5V 

Logic Output >2 4V 

(Gate Q) 



08 

V 

40 mV 

20 mV 

OV 

OV 

+0 8V 

-400 jiA(Q) 

+ 5V 

Logic Output >2 4V 

Logic ”0" Input Current 


-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 

+0 4V 

+0 4V 


+5 25V 

Each Input 

Logic "1" Input Current 


5 

40 

pA 

OV 

20 mV 

+2 4V 

+5 25V 

+2 4V 


+5 25V 

Each Input 

(Strobe & Gate Q) 


02 

1 

mA 

OV 

20 mV 

+5 25V 

+5 25V 

+5 25V 


+5 25V 

Each Input 

(Gate Q) 


5 

40 

MA 

40 mV 

20 mV 

+5 25V 

+2 4V 



+5 25V 




02 

1 

mA 

40 mV 

20 mV 

+5 25V 

+5 25V 



+5 25V 


Logic " 1 " Output Voltage 













(Strobe) 

2 4 

39 


V 

40 mV 

20 mV 

+2 0V 

+5 25V 


-400 pA(Q) 

+4 75V 


(Gate Q) 

2 4 

39 


V 

40 mV 

20 mV 

OV 

+0 8V 


-400 #jA(Q) 

+4 75V 


(Gate Q) 

2 4 

39 


V 

40 mV 

20 mV 

+4 75V 

OV 

+0 8V 

-400/iA(Q) 

+4 75V 


Logic "0" Output Voltage 













(Strobe) 


0 25 

0 40 

V 

40 mV 

20 mV 

+0 8V 

+4 75V 


+ 16mA(Q) 

±4 75V 


(Gate Q) 


0 25 

0 40 

V 

OV 

20 mV 

OV 

+2V 


+ 16 mA(Q) 

±4 75V 


(Gate Q) 


0 25 

0 40 

V 

OV 

20 mV 

OV 

OV 

+2V 

+ 16 mA(Q) 

+4 75 V 


Q Output Short 
Circuit Current 

-3 

-4 

-5 

mA 

OV 

20 mV 

OV 

OV 


0 V(Q) 

+5 25V 


Q Output Short 
Circuit Current 

-2 1 

-2 8 

-3 5 

mA 

OV 

20 mV 

OV 

OV 

OV 

0 V(Q) 

+5 25V 


V+ Supply Current 


21 

35 

mA 

OV 

20 mV 

OV 

OV 

OV 


±5 25V 


V- Supply Currerjt 


-13 

-18 

mA 

OV 

20 mV 

OV 

OV 

OV 


+5 25V 


I Note 1 For 0°C < T a < 70°C 

operation, electrical characteristics for LM5520 and 

LM5521 are 




guaranteed the same as LM7520 and LM7521, respectively 









Note 2 Limits in parentheses pertain to LM5521, other limits pertain to LM5520 






Note 3 Q or Q in parentheses indicate Q or Q logic output, respectively 







Note 4. Limits in parentheses pertain to LM7521, other limits pertain to LM7520 






Note 5 Positive current is defined as current into the referenced pin 







Note 6 Pm 1 to have >100 pF capacitor connected to ground 
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LM5520/LM7520 and LM5521/LM7521 
electrical characteristics 

LM5520/LM5521 and LM7520/LM7521 : The following apply for T A = 25°C, V + = 5V, V~ = -5V 







TEST CONDITIONS 








STROBE 



PARAMETER 

MIN 

TYP 

MAX 

UNIT 

DIFF 

INPUT 

REF. 

INPUT 

AND 

GATE 

INPUTS 

Q 

LOGIC 

OUTPUT 

AC TEST 
CIRCUIT 

AC Common Mode 
Input Firing Voltage 

Propagation Delays 


±2 5 


V 

PULSE 

20 mV 

+5V 

SCOPE 


Differential Input to 
Logical "1 " Q Output 


20 

40 

ns 


20 mV 



1 

Differential Input to 
Logical "0" Q Output 


28 


ns 


20 mV 



1 

Differential Input to 
Logical "1 '' Q Output 


36 


ns 


20 mV 



1 

Differential Input to 
Logical "0" Q Output 


28 

55 

ns 


20 mV 



1 

Strobe Input to 
Logical "1 " Q Output 


10 

30 

ns 


20 mV 



1 

Strobe Input to 
Logical "0" Q Output 


20 


ns 


20 mV 



1 

Strobe Input to 
Logical "1" Q Output 


33 


ns 


20 mV 



1 

Strobe Input to 
Logical "0" Q Output 


16 

55 

ns 


20 mV 



1 

Gate Q Input to 
Logical "1" Q Output 


12 

20 

ns 


20 mV 



2 

Gate Q Input to 
Logical “0" Q Output 


6 


ns 


20 mV 



2 

Gate Q Input to 
Logical “I" Q Output 


17 


ns 


20 mV 



2 

Gate Q Input to 
Logical “0" Q Output 


19 

30 

ns 


20 mV 



2 

Gate Q Input to 
Logical "1 " Q Output 


12 


ns 


20 mV 



2 

Gate Q Input to 
Logical "0” Q Output 


6 

20 

ns 


20 mV 



2 

Diff Input Overload 
Recovery T ime 


10 


ns 






Common Mode Input 
Overload Recovery 
Time 


5 


ns 






Min Cycle Time 


200 


ns 
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LM5520/LM7520 Series 





LM5520/LM7520 Series 


LM5520/LM7520 and LM5521/LM7521 
schematic diagram 



connection diagram 


Dual-ln-Line Package 

STROBE GATE OUTPUT OUTPUT STROBE GATE 
V + A Q Q 5 B 0 GND 
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LM5522/LM7522 and LM5523/LM7523 
electrical characteristics 

LM5522/LM5523: The following apply for -55°C < T A < 125°C (Note 1) 


PARAMETER MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS (EACH AMPLIFIER) 

DIFF 

INPUT 

REF 

INPUT 

STROBE 

INPUT 

GATE LOGIC SUPPLY 
INPUT OUTPUT VOLT 

COMMENTS 

Differential Input 10(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5V -400 pA ±5V 

Logic Output >2 4V 

Threshold Voltaqe 

15 

20(22) 

mV 

±v T „ 

15 mV 

+5V 

+5V +16 mA ±5V 

Logic Output <0 4V 

(V XH ) (Note 2) ' ' 

40 


mV 

±v TH 

40 mV 

+5V 

+5V -400 pA +5V 

Logic Output >2 4V 


40 

45(47) 

mV 

±v T „ 

40 mV 

+5V 

+5V +16 mA +5V 

Logic Output <0 4V 

Differential & Reference 









Input Bias Current 

30 

100 

pA 

ov 

OV 

+5 25V 

+5 25 V ±5 25V 



LM7522/LM7523: The following apply for 0°C < T A < 70°C 


Differential Input 
Threshold Voltage 
<V TH ) (Note 3) 

Differential & Reference 
Input Bias Current 


11(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5V 

-400 pA 

±5V 


15 

19(22) 

mV 

iV TH 

15 mV 

+5V 

+5V 

+ 16 mA 

+5V 

36(33) 

40 


mV 

±V TH 

40 mV 

+5V 

+5V 

-400 pA 

±5V 


40 

44(47) 

mV 

±V TH 

40 mV 

+5V 

+5V 

+ 16 mA 

±5V 


30 

75 

pA 

OV 

OV 

+5 25V 

+5 25V 


±5 25V 


Logic Output >2 4V 
Logic Output <0 4V 
Logic Output >2 4V 
Logic Output <0 4V 


LM5522/LM5523: The following apply for -55°C < T A < 125°C 
LM7522/LM7523: The following apply for 0°C < T A < 70°C 


Diff Input Offset Current I 05 I I pA OV I 0V I +5 25V 


Logic "1" Input Voltage 
(Strobes) 

(Gate) 

Logic "0" Input Voltage 
(Strobes) 

(Gate) 

Logic "0" Input Current 
Logic "1" Input Current 
(Strobes) 


Logic "1" Output Voltage 2 4 

Logic "0" Output Voltage 
(Strobes) 

(Gate' 

Output Short Circuit ^ 

Current 

Output Leakage Current 
V + Supply Current 
V“ Supply Current 


05 


pA 

OV 

OV 

+5 25V 

+5 25V 


±5 25V 

2 


V 

40 mV 

20 mV 

+2V 

+4 75V 

+ 16 mA 

±5V 

2 


V 

40 mV 

20 mV 

OV 

+2V 

-400 pA 

+5V 


08 

V 

40 mV 

20 mV 

+0 8V 

+4 75V 

-400 pA 

+ 5V 


08 

V 

40 mV 

20 mV 

OV 

+0 8V 

+ 16 mA 

±5V 

-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 

+0 4V 


±5 25V 


40 

pA 

OV 

20 mV 

+2 4V 

+5 25V 


±5 25V 


1 

mA 

OV 

20 mV 

+5 25V 

+5 25V 


±5 25V 


40 

PA 

40 mV 

20 mV 

+5 25V 

+2 4V 


±5 25V 


1 

mA 

40 mV 

20 mV 

+5 25V 

+5 25V 


±5 25V 

24 39 


V 

40 mV 

20 mV 

+0 8V 

+2V 

-400 pA 

±4 75V 

0 25 

0 40 

V 

40 mV 

20 mV 

+2V 

+4 75V 

+ 16 mA 

±4 75V 

0 25 

0 40 

V 

40 mV 

20 mV 

OV 

+0 8V 

+16 mA 

±4 75V 

-2 1 -2 8 

-3 5 

mA 

40 mV 

20 mV 

OV 

+5 25V 

OV 

±5 25V 

0 01 

250 

PA 

OV 

20 mV 

OV 

+2V 

+5 25V 

+4 75V 

23 

36 

mA 

OV 

20 mV 

OV 

OV 


±5 25V 

-13 

-18 

mA 

OV 

20 mV 

OV 

0V 


±5 25V 


Logic Output <0 4V 
Logic Output >2 4V 


Logic Output >2 4V 
Logic Output <0 4V 


Tie Pins 10 and 12 
Tie Pins 10 and 12 


LM5522/LM5523 and LM7522/LM7523: The following apply for T A = 25 C, 


AC Common Mode Input 
Firing Voltage 

Propagation Delays 
Differential Input to 
Logical "1" Output 

Differential Input to 
Logical "0" Output 

Strobe Input to 
Logical "1" Output 

Strobe Input to 
Logical "0" Output 

Gate Input to 
Logical "1" Output 

Gate Input to 
Logical "0" Output 

Differential Input Over- 
load Recovery Time 

Common Mode Input 
Overload Recovery 


PULSE 20 mV +5V 


Note 1 For 0°C < Ta < 70°C operation, electrical characteristics for LM5522 and LM5523 are 

guaranteed the same as LM7522 and LM7523, respectively 

Note 2 - Limits in parentheses pertain to LM5523, other limits pertain to LM5522 

Note 3: Limits in parentheses pertain to LM7523, other limits pertain to LM7522 

Note 4 - Positive current is defined as current into the referenced pin 

Note 5. Pm 1 to have >100 pF capacitor connected to ground 
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LM5520/LM7520 Series 





LM5520/LM7520 Series 



8 - 




LM5524/LM7524 and LM5525/LM7525 




electrical characteristics 








LM 5524/ LM 5525: The following apply for -55°C < T A < 1 25°C (Note 1 ) 








TEST CONDITIONS (EACH AMPLIFIER) j 

PARAMETER 

MIN 


MAX 

UNIT 

DIFF. 

INPUT 

REF. 

INPUT 

STROBE 

INPUT 

LOGIC 

OUTPUT 

SUPPLY 

VOLT. 

COMMENTS 

Differential Input 
Threshold Voltage 
(V tH ) (Note 2) 

D3I 

15 


mV 

±v TH 

15 mV 

+5V 

+16 mA 

+5V 

Logic Output <0 4V 


15 

20(22) 

mV 

±v TH 

15 mV 

+5V 

-400 n A 

±5V 

Logic Output >2 4V 

35(33) 

40 


mV 

±v TH 

40 mV 

+5V 

+16 mA 

±5V 

Logic Output <0 4V 


40 

45(47) 

mV 

±v TH 

40 mV 

+5V 

-400 juA 

±5V 

Logic Output >2 4V 

Differential & Reference 
Input Bias Current 


30 

100 

ma 

OV 

■ OV 

+5 25V 


±5 25 V 


LM7524/LM7525: The following apply for 0°C < T A < 70°C 

Differential Input 
Threshold Voltage 
(V TH ) (Note 3) 

11(8) 

15 


mV 

±V TH 

15 mV 

+5V 

+16 mA 

±5V 

Logic Output <0 4V 


15 

19(22) 

mV 

±V TH 

15 mV 

+5V 

-400 jtiA 

+5V 

Logic Output >2 4V 

36(33) 

40 


mV 

±V TH 

40 mV 

+5V 

+16 mA 

±5V 

Logic Output <0 4V 


40 

44(47) 

mV 

±v TH 

40 mV 

+5V 

-400 /jA 

±5V 

Logic Output >2 4V 

Differential & Reference 
Input Bias Current 


30 

75 

pA 

OV 

OV 

+5 25V 


+5 25V 











Diff Input Offset Current 


05 


/“A 

OV 

OV 

+5 25V 


+5 25V 


Logic "1" Input Voltage 

2 



V 

40 mV 

20 mV 

+2V 

-400 nA 

±5V 

Logic Output >2 4V 

Logic ”0" Input Voltage 



08 

V 

40 mV 

20 mV 

+0 8V 

+ 16 mA 

±5V 

Logic Output <0 4V 

Logic "0" Input Current 


-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 


±5 25V 


Logic "1" Input 


5 

40 

MA 

OV 

20 mV 

+2 4V 


±5 25V 


Current 


0 02 

1 

mA 

OV 

20 mV 

+5 25V 


±5 25V 


Logic "1" Output Voltage 

24 

39 


V 

40 mV 

20 mV 

+2 0V 

-400 pA 

±4 75V 


Logic "0" Output Voltage 


0 25 

0 40 

V 

40 mV 

20 mV 

+0 8V 

+16 mA 

±4 75V 


Output Short Circuit 
Current 

-2 1 

-2 8 

-3 5 

mA 

40 mV 

20 mV 

+5 25V 

OV 

±5 25V 


V + Supply Current 


29 

40 

mA 

OV 

20 mV 

OV 


±5 25V 


V - Supply Current 


-13 

-18 

mA 

OV 

20 mV 

OV 


±5 25V 


LM5524/LM5525 and LM7524/LM7525: The following apply for T A = 25°C, V 4 

= 5V, V" = -5V 

AC Common-Mode Input 
Firing Voltage 


±2 5 


V 

PULSE 

20 mV 

+5V 

SCOPE 



Propagation Delays 











Differential Input to 
Logical “1" Output 


20 

40 

ns 


20 mV 




AC Test Circuit 

Differential Input to 
Logical "0" Output 


28 


ns 


20 mV 




AC Test Circuit 

Strobe Input to 
Logical “1" Output 


10 

30 

ns 


20 mV 




AC Test Circuit 

Strobe Input to 
Logical “0" Output 


20 


ns 


20 mV 




AC Test Circuit 

Differential Input Over- 
load Recovery Time 


10 


ns 







Common-Mode Input 
Overload Recovery 
Time 


5 


ns 







Mm Cycle Time 


200 


ns 







Note 1: For 0°C < Ta < 70°C operation, electrical characteristics for LM5524 and 

LM5525 are 


guaranteed the same as LM7524 and LM7525 respectively 







Note 2: Limits in parentheses pertain to LM5525, other limits pertain to LM5524 
Note 3: Limits in parentheses pertain to LM7525, other limits pertain to LM7524 




Note 4: Positive current is defined as current into the referenced pin 
Note 5: Pin 1 to have >100 pF capacitor connected to ground. 
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LM5528/LM7528 and LM5529/LM7529 
electrical characteristics 

LM5528/ LM5529 : The following apply for -55°C < T A < 125°C (Note 1 ) 


TEST CONDITIONS (EACH AMPLIFIER) 


DIFF. REF. STROBE LOGIC SUPPLY 

INPUT INPUT INPUT OUTPUT VOLT. 


Differential Input 
Threshold Voltage 
<V TH ) (Note 2) 

Differential & Reference 
Input Bias Current 


10(8) 15 

15 

35(33) 40 


mV 

20(22) mV 
mV 

45(47) mV 


15 mV +5V 
15 mV +5V 
40 mV +5V 
40 mV +5V 



LM7528/LM7529: The following apply for 0 C < T A < 70°C 


Differential Input 
Threshold Voltage 
(V TH ) (Note 3) 

Differential & Reference 
Input Bias Current 


11(8) 

15 


mV 

±v TH 

15 mV 

+5V +16 mA 

±5V 


15 

19(22) 

mV 

±v T „ 

15 mV 

+5V -400 pA 

±5V 

36(33) 

40 


mV 

±v TH 

40 mV 

+5V +16 mA 

±5V 


40 

44(47) 

mV 

±v TH 

40 mV 

+5V -400 ju A 

+5V 


30 

75 

aa 

ov 

OV 

+5 25V 

±5 25V 


Logic Output <0 4V 
Logic Output >2 4V 
Logic Output <0 4V 
Logic Output >2 4V 


Logic Output <0 4V 
Logic Output >2 4V 
Logic Output <0 4V 
Logic Output >2 4V 


LM5528/LM5529: The following apply for -55°C < T A < 125°C 
LM7528/LM7529 : The following apply for 0°C < T A < 70°C 


Diff Input Offset Current 
Logic "1" Input Voltage 2 

Logic “0" Input Voltage 
Logic "0" Input Current 

Logic "1" Input 
Current 

Logic "1 " Output Voltage 2 4 
Logic “O'* Output Voltage 

Output Short Circuit 2 i 

Current 

V + Supply Current 
V~ Supply Current 


05 


MA 

OV 

OV 

+5 25V 


±5 25 V 

2 


V 

40 mV 

20 mV 

+2V 

-400 u A 

+ 5V 


08 

V 

40 mV 

20 mV 

+0 8V 

+16 mA 

±5V 

-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 


±5 25 V 

5 

40 

pA 

OV 

20 mV 

+2 4V 


±5 25V 

0 02 

1 

mA 

0V 

20 mV 

+5 25V 


±5 25V 

24 39 


V 

40 mV 

20 mV 

+2 0V 

-400 n A 

±4 75V 

0 25 

0 40 

V 

40 mV 

20 mV 

+0 8V 

+16 mA 

+4 75V 

-2 1 -2 8 

-3 5 

mA 

40 mV 

20 mV 

+5 25V 

OV 

±5 25V 

29 

40 

mA 

OV 

20 mV 

OV 


±5 25 V 

-13 

-18 

mA 

0 >J 

20 mV 

OV 


+5 25 V 


Logic Output >2 4V 
Logic Output <0 4V 


LM5528/LM5529 and LM7528/LM7529: The following apply for T A = 25°C, V+ = 5V, V" = -5V 


AC Common-Mode Input 
Firing Voltage 

Propagation Delays 

Differential Input to 
Logical "1" Output 

Differential Input to 
Logical "0" Output 

Strobe Input to 
Logical "1" Output 

Strobe Input to 
Logical "0" Output 

Differential Input Over- 
load Recovery Time 

Common-Mode Input 
Overload Recovery 
Time 


V PULSE 20 mV +5V SCOPE 


Note 1. For 0°C < T A < 70°C operation, electrical characteristics for LM5528 and LM5529 are 

guaranteed the same as LM7528 and LM7529 respectively 

Note 2: Limits in parentheses pertain to LM5529, other limits pertain to LM5528 

Note 3: Limits in. parentheses pertain to LM7529, other limits pertain to LM7528 

Note 4: Positive current is defined as current into the referenced pin 

Note 5: Pm 1 to have >100 pF capacitor connected to ground 

Note 6: Each test point to have < 15 pF capacitive load to ground 


8-73 


LM5520/LM7520 Series 

























LM5520/LM7520 Series 



8 -; 




LM5534/LM7534 and LM5535/LM7535 




electrical characteristics 








LM5534/LM5535: The following apply for 

— 55°C < T a 

< 125°C (Note 1 ) 








TEST CONDITIONS (EACH AMPLIFIER) J 

PARAMETER 

MIN 

TYP 

MAX 

unit 

DIFF 

INPUT 

REF 

INPUT 

STROBE 

INPUT 

LOGIC 

OUTPUT 

SUPPLY 

VOLT 

COMMENTS 

Differential Input 
Threshold Voltage 
(V th > (Note 2) 

10(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5 25V 

+5V 

Logic Output <250 /uA 


15 

20(22) 

mV 

±v TH 

15 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

35(33) 

40 


mV 

±V TH 

40 mV 

+5V 

+5 25V 

±5V 

Logic Output <250 a<A 


40 

45(47) 

mV 

±V TH 

40 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

Differential & Reference 
Input Bias Current 


30 

100 

A* A 

ov 

OV 

+5 25V 


±5 25V 


LM7534/LM7535: The following apply for 0°C < T A < 70°C 

Differential Input 

11(8) 

15 


mV 


15 mV 

+5V 

+5 25V 

±5V 

Logic Output <250 *iA 


15 

19(22) 

mV 

im 

15 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

(V; H ) (Note 3) 

36(33) 

40 


mV 

±V TH 

40 mV 

+5V 

+5 25V 

±5V 

Logic Output <250 /iA 


40 

44(47) 

mV 

±V TH 

40 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

Differential & Reference 
Input Bias Current 


30 

75 

ma 

ov 

OV 

+5 25V 


±5 25V 


LM5534/LM5535: The following apply for 

-55°C < Tfi 

< 125°C 




LM7534/LM7535: The following apply for 0°C < T A < 70°C 





Diff Input Offset Current 


05 


ma 

ov 

ov 

+5 25V 


±5 25V 


Logic "0" Input Voltage 



08 

V 

40 mV 

20 mV 

+0 8V 

+5 25V 

±5V 

Logic Output <250 pA 

Logic "1" Input Voltage 

20 



V 

40 mV 

20 mV 

+2 0V 

+20 mA 

±5V 

Logic Output <0 4V 

Logic "0" Input Current 


-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 


±5 25V 


Logic "1" Input 


5 

40 

mA 

OV 

20 mV 

+2 4V 


±5 25V 


Current 


0 02 

1 

mA 

OV 

20 mV 

+5 25V 


±5 25V 


Logic "0" Output Voltage 


0 25 

0 40 

V 

40 mV 

20 mV 

+2V 

+20 mA 

+4 75V 


Output Leakage Current 


001 

250 

AlA 

40 mV 

20 mV 

+0 8V 

+5 25V 

+4 75V 


V + Supply Current 


28 

38 

mA 

OV 

20 mV 

OV 


+5 25V 


V~ Supply Current 


-13 

-18 

mA 

OV 

20 mV 

OV 


±5 25V 


LM5534/LM5535 and LM7534/LM7535: The following apply for T A : 

= 25°C, 

V + = 5V 

, V~ = -5V 

AC Common-Mode Input 
Firing Voltage 

■ 

±2 5 


V 

PULSE 

20 mV 


SCOPE 

1 


Propagation Delays 

■ 










Differential Input to 
Logical "1" Output 

■ 

24 


ns 


20 mV 



■ 

AC Test Circuit 

Differential Input to 
Logical "0" Output 

■ 

20 

40 

ns 


20 mV 




AC Test Circuit 

Strobe Input to 
Logical "1" Output 

■ 

16 


ns 


20 mV 



■ 

AC Test Circuit 

Strobe Input to 
Logical "0" Output 

■ 

10 

30 

ns 


20 mV 



■ 

AC Test Circuit 

Differential Input Over- 


10 









load Recovery Time 

■ 







■ 


Common-Mode Input 
Overload Recovery 
Time 


5 


ns 





■ 


Min Cycle Time 


200 


ns 







Note 1 : For 0°C <T A < 70°C operation, electrical characteristics for LM5534 and LM5535 are 



i guaranteed the same as LM7534 and LM7535 respectively 







Note 2: Limits in parentheses pertain to LM5535, other limits pertain to LM5534 
Note 3: Limits in parentheses pertain to LM7535, other limits pertain to LM7534 




j Note 4: Positive current is defined as current into the referenced pin 





Note 5: Pin 1 to have > 100 pF capacitor connected to ground 
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LM5538/LM7538 and LM5539/LM7539 



electrical characteristics 








LM5538/LM5539: The following apply for -55°C < T A < 125°C (Note 1) 








TEST CONDITIONS (EACH AMPLIFIER) | 

PARAMETER 

MIN 

TYP 

MAX 

UNIT 

DIFF 

REF. 

STROBE 

LOGIC 

SUPPLY 

COMMENTS 

INPUT 

INPUT 

INPUT 

OUTPUT 

VOLT 

Differential Input 
Threshold Voltage 
(V TH ) (Note 2) 

10(8) 

15 


mV 

±v TH 

15 mV 

+5V 

+5 25V 

+5V 

Logic Output <250 ti A 


15 

20(22) 

mV 

±v TH 

15 mV 

+5V 

< 

E 

o 

+5V 

Logic Output <0 4V 

35(33) 

40 


mV 

±V TH 

40 mV 

+5V 

+5 25V 

±5V 

Logic Output <250 /uA 


40 

45(47) 

mV 

±V TH 

40 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

Differential & Reference 
Input Bias Current 


30 

100 

pA 

ov 

OV 

+5 25V 


+5 25V 


LM7538/LM7539: The following apply for 0°C < T A 

<70°C 




Differential Input 
Threshold Voltage 
(V TH ) (Note 3) 

wm 

15 


mV 

psffi 


+5V 

+5 25V 

±5V 

Logic Output <250 piA 

m 

15 

19(22) 

mV 

wwm 


+5V 

+20 mA 

±5V 

Logic Output <0 4V 


40 


mV 



+5V 

+5 25V 

±5V 

Logic Output <250 mA 

■ 

40 

44(47) 

mV 

±V TH 

40 mV 

+5V 

+20 mA 

±5V 

Logic Output <0 4V 

Differential & Reference 
Input Bias Current 


30 

75 

pA 

OV 

OV 

+5 25V 


±5 25V 


LM5538/LM5539: The following apply for -55°C < T A < 125°C 




LM7538/LM7539: The following apply for 0°C < T A 

< 70°C 




Diff Input Offset Current 


05 


pA 

OV 

ov 

+5 25V 


±5 25V 


Logic "1" Input Voltage 

2 



V 

40 mV 

20 mV 

+2V 

+20 mA 

+5V 

Logic Output <0 4V 

Logic "0” Input Voltage 

■ 


08 

V 

40 mV 

20 mV 

+0 8V 

+5 25V 

±5V 

Logic Output <250 

Logic "0" Input Current 

■ 

-1 

-1 6 

mA 

40 mV 

20 mV 

+0 4V 


±5 25V 


Logic "1" Input 

■ 

5 

40 

pA 

OV 

20 mV 

+2 4V 


±5 25V 


Current 


0 02 

1 

mA 

OV 

20 mV 

+5 25V 


±5 25V 


Logic "0" Output Voltage 

1 

0 25 

0 40 

V 

40 mV 

20 mV 

+2 0V 

+20 mA 

±4 75V 


Output Leakage Current 

■ 

0 01 

250 

MA 

40 mV 

20 mV 

+0 8V 

+5 25V 

+4 75V 


V + Supply Current 

m 

28 

38 

mA 

OV 

20 mV 

OV 


±5 25V 


V - Supply Current 

■ 

-13 

-18 

mA 

OV 

20 mV 

OV 


±5 25V 


LM5538/LM5539 and LM7538/LM7539: 

The following apply for T^ 

= 25°C, V + = 5V, V = -5V 

AC Common-Mode Input 
Firing Voltage 

■ 

±2 5 


V 

PULSE 

20 mV 

+5V 

SCOPE 

1 


Propagation Delays 











Differential Input to 
Logical "1" Output 

B 

24 


ns 


20 mV 



■ 

AC Test Circuit 

Differential Input to 
Logical “0" Output 

1 

20 

40 

ns 


20 mV 



■ 

AC Test Circuit 

Strobe Input to 
Logical "1" Output 


16 


ns 


20 mV 




AC Test Circuit 

Strobe Input to 
Logical “0" Output 

■ 

10 

30 

ns 


20 mV 



■ 

AC Test Circuit 

Differential Input Over- 


10 









load Recovery Time 

WBm 







■ ■ 


Common-Mode Input 
Overload Recovery 
Time 

1 

5 


ns 





■ 


Min Cycle Time 

■ 

200 


ns 







Note 1 : For 0°C <Ta < 70°C operation, electrical characteristics for LM5538 and LM5539 are 



guaranteed the same as LM7538 and LM7539 respectively 







Note 2: Limits in parentheses pertain to LM5539, other limits pertain to LM5538 
Note 3: Limits in parentheses pertain to LM7539, other limits pertain to LM7538 




Note 4: Positive current is defined as current into the referenced pin 
Note 5: Pin 1 to have >100 pF capacitor connected to ground 
Note 6: Each test point to have < 15 pF capacitive load to ground 
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Interface Circuits 


K1 



LM55107A/LM75107A.LM55108 A/LM75108A, 
LM163/LM363 dual line receivers 

LM75207,LM75208,LM363A dual MOS sense amplifiers 


general description 

The nine products described herein are TTL 
compatible dual high speed circuits intended for 
sensing in a broad range of system applications. 
While the primary usage will be for line receivers 
or MOS sensing, any of the products may effec- 
tively be used as voltage comparators, level trans- 
lators, window detectors, transducer preamplifiers, 
and in other sensing applications. As digital line 
receivers the products are applicable with the 
LM55109/LM75109 and LM551 10/LM751 10 com- 
panion drivers, or may be used in other balanced 
or unbalanced party-line data transmission systems. 
The improved input sensitivity and delay specifi- 
cations of the LM75207, LM75208 and LM363A 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity line 
receivers and voltage comparators. TRI-STATE® 
products enhance bused organizations. 


features 

■ Highspeed 17nstyp 

■ TTL compatible 

■ Input sensitivity ±10 mV or ±25 mV 

■ Input common-mode range ±3V 

■ High input impedance with normal V cc , or 
V cc = 0V 

■ Strobes for channel selection 

■ TRI-STATE outputs for high speed buses 

■ Dual circuits 

■ Sensitivity guaranteed over full common-mode 
range 

■ Logic input clamp diodes 

■ 14 pin cavity or molded dual-in-line package 

■ Standard supply voltages ±5V 


connection diagrams 

Dual-In-Line Package Dual-In-Line Package 



TEMPERATURE-* 
PACKAGE-* 
INPUT SENSITIVITY-* 
OUTPUT LOGIC* 

-55°C<T A <+125°C 
CAVITY DIP 

°°C < T A < +70° C 
CAVITY OR MOLDED DIP 

±25 mV 

±25 mV 

±10 mV 

TTL Active Pull up 

LM55107A 

LM75107A 

LM75207 

TTL Open Collector 

LM55108A 

LM75108A 

LM 75208 

TTL TRI STATE 

LM163 

LM363 

LM363A 
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LM55107A/LM75107A,LM55108A/LM75108A, 

LM163/LM363,LM75207,LM75208,LM363A 



LM55107A/LM75107A.LM55108A/LM75108A, 

LM163/LM363,LM75207,LM75208,LM363A 


absolute maximum ratings 


Supply Voltage, Vqq + 

7V 

Strobe Input Voltage 

5 5V 

Supply Voltage, Vqq - 

— 7V 

Storage Temperature Range 

-65° C to +150°C 

Differential Input Voltage 

±6V 

Power Dissipation 

600 mW 

Common Mode Input Voltage 

±5V 

Lead Temperature (Soldering, 10 sec) 

300° C 


operating conditions 



LM55107A, 

LM55108A, 

LM163 

LM75107A, LM75207 
LM75108A, LM75208 
LM363, LM363A 


MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Supply Voltage Vqq + 







Supply Voltage V^q - 






I 

Operating Temperature Range 








typical applications 

Line Receiver Used in a 
Party-Line or Data-Bus System 

RECEIVERS 



DRIVERS 


Line Receiver Used in MOS Memory System 



DRIVERS 
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LM55107A/LM75107A, LM55108 A/LM75108A 
dc electrical characteristics rr MIN <t a <t max ) 




LIMITS 


PARAMETER 

CONDITIONS 

LM55107A/LM75107A 

LM55108A/LM75108A 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


High Level Input Current 
Into 1 A, 1 B, 2A or 2B (l, H ) 

= Msx, Vqc = Msx, 

V j D = 0 5V, V,c = _ 3V to 3V 


30 

75 


30 

75 

mA 

Low Level Input Current 
Into 1 A, IB. 2Aor2B (l, L ) 

V cc + = Max, V cc - = Max, 
V ID =-2 V, V, c =-3Vto 3V 



-10 



-10 

m a 

High Level Input Current 
Into 1G or 2G (l tH ) 

V C c + = Max, V cc ' = Max, 
V, H (S) = 2 4V 



40 



40 

mA 

High Level Input Current 
Into 1G or 2G (l IH ) 

V C c + = Max, V cc " = Max, 
^ih(S) = Max V cc + 



1 



1 

mA 

Low Level Input Current 
Into 1G or 2G (l )L ) 

V cc + = Max, Vcc = Max, 
V, U (S)=0 4V 



-1 6 



-1 6 

mA 

High Level Input Current 
Into S din > 

V cc + = Max, V cc - = Max, 
V| H (s) = 2 4V 



80 



80 

HA 

High Level Input Current 
Into S ( 1 1 H ) 

V cc + = Max, V cc - = Max, 
V| H (S ) = Max V cc + 



2 



2 

mA 

Low Level Input Current 
Into S (l, L ) 

V C c + = Max, V cc ~ = Max, 
V,l(S)=0 4V 



-3 2 



-3 2 

mA 

High Level Output 
Voltage (V OH ) 

V cc + = Min, V cc - = Mm, 

'load =-400/iA, V io =25 mV, 
V| C = -3V to 3V 

24 






V 

Low Level Output 
Voltage (V OL ) 

V cc + = Mm, V cc -=Mm, 

•sink = 16 mA, V| D = ~25 mV, 
V| C = -3V to 3V 



04 



04 

V 

High Level Output 
Current (I 0 h) 

V C c + = Min, V C c~ = Min 
Vqh = Max V C c + 






250 

ma 

Short Circuit Output 
Current (l 0 s) 

V cc + = Max, Vcc = Max 

-18 


-70 




mA 

High Logic Level Supply 
Current From V cc Occh + ) 

V cc + = Max, V cc - = Max, 
V, 0 = 25 mV. T a = 25°C 


18 

30 


18 

30 

mA 

High Logic Level Supply 
Current From V cc (I C ch“) 

V C c + = Max, V C c" = Max, 
V| D = 25 mV, T a = 25°C 


-8 4 

-15 


-8 4 

-15 

mA 

Input Clamp Voltage on 
GorS (V t ) 

V cc + = Min, V cc " = Min, 
l (N =-12 mA, T a = 25°C 


-1 

-1 5 


-1 

-1 5 

V 


ac switching characteristics (v cc + » sv, v cc “ = -sv, t a = 25°o 




LIMITS 


PARAMETER 

CONDITIONS 

LM55107A/LM75107A 

LM551 08A/LM751 08A 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (tp LH <d) > 

R l = 39012, C L = 50 pF 


17 

25 




ns 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PLH <d) ) 

R l = 39012, C u = 15 pF 





19 

25 

ns 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PH l (D) ) 

R L = 39012, C L = 50 pF 


17 

25 




ns 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PH l ( o> • 

R l = 39012, C L = 15 pF 





19 

25 


Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to 
Output (t P |_H<S)) 

=39012, C L =50 pF 


10 

15 




ns 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to 
Output (t P (_H (S) ) 

R l = 39012, C L = 15 pF 





13 

20 

» 

Piopagation Delay Time, High to Low 
Level, From Strobe Input G or S to 
Output (tpHLIS)) 

R l = 39012, C L = 50 pF 


8 

15 




ns 

Propagation Delay Time, High to Low 
Level, From Stiobe Input G or S to 
Output (tpHLIS)) 

R l - 39012, C L r 15 pF 





13 

20 

ns 


Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output. 
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LM55107A/LM75107A,LM55108A/LM75108A, 

LM163/LM363,LM75207,LM75208,LM363A 







LM75207, LM75208 

dc electrical characteristics (o°c<t a <+7o°c) 




High Level Input Current 

< 

o 

o 

2 

< 

= Max, 

Into 1 A, IB, 2A or 2B (l, H ) 

V.d =0 5V, V IC = 

-3V to 3V 

Low Level Input Current 

Vcc + = Max, V c c 

= Max, 

Into 1 A, IB, 2A or 2B (l, L ) 

V,D =-2V, V| C = 

-3V to 3V 

High Level Input Current 

V cc + = Max,V cc 

= Max, 

Into 1G or 2G (l, H ) 

V IH ,s) = 2 4V 


High Level Input Current 

V cc + = Max, V cc 

= Max, 

Into IGor 2G (l, H ) 

V| H (s) = Max V cc 

+ 

Low Level Input Current 

V cc + = Max, V cc 

= Max, 

Into 1G or 2G (l||_) 

V| L (s> = 0 4V 


High Level Input Current 

Vr. r + = Max, Vcc 

= Max, 

IntoS (l| H ) 

V.H(S) =2 4V 


High Level Input Current 

V cc + = Max, V cc 

= Max, 

Into S (1 ih ) 

V ih (s) = Max V C c 

+ 

Low Level Input Current 

Vrr + = Max, Vrr 

= Max, 

Into S (l| U ) 

V | l (s> = 0 4V 


High Level Output 
Voltage (V OH > 

V cc + = Mm, V cc 

1 LOAD = — 400/iA, 
V| C = -3V to 3V 

' = Min, 

V| D = 10 m 

Low Level Output 
Voltage (V OL ) 

V cc + = Min, Vcc 
•sink = 16 mA, V, 
V| C = -3V to 3V 

' = Min, 
id = — 1 0 m\ 

High Level Output 

Vcc + = Min, Vcc 

' = Min 

Current (l OH ) 

Voh = Max V C c + 


Short Circuit Output 
Current (l 0 s) 

V cc + = Max, V cc 

* = Max 

High Logic Level Supply 

V C c + = Max, Vcc 

' = Max, 

Current From V cc (I C ch + ) 

V ID = 10 mV, T a 

= 25°C 

High Logic Level Supply 

V C c + = Max, Vcc 

* = Max, 

Current From V cc (I C ch") 

V, D = 10 mV, T a 

= 25°C 

Input Clamp Voltage on 

Vcc + = Min, V C c' 

' = Mm, 

G or S (V|) 

Iin = — 12 mA, T A 

= 25°C 


ac switching characteristics <v cc + = 5V, v cc - = -5 v,t a = 25°ci 



Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PLH (D ) ) 

R l = 470ft, C l = 15 pF 



35 




ns 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PLH (D ) ) 

R l = 47013, C L = 15 pF 






35 

ns 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to output (Note 1 ) U PH l(d)) 

R l = 47012, C L = 15 pF 



20 




ns 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to Output (Note 1) (t PH L(o>) 

R l = 47012, C L = 15pF 






20 

ns 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to 
Output (t PLH <s>) 

R L =47012, C L = 15 pF 



17 




ns 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to 
Output (f P |_H (S) ) 

R l = 47012, C l = 15 pF 






17 

ns 

Propagation Delay Time, High to Low 
Level, From Strobe Input G or S to 
Output (tpHUS)) 

R u =47012, C L = 15 pF 



17 




ns 

Propagation Delay Time, High to Low 
Level, From Strobe Input G or S to 
Output (t P H L (S) 1 

R L =47012, C u = 15 pF 






17 

ns 

Note 1: Differential input is +10 mV to -30 mV pulse. Delays read from 0 mV on input to 1.5V on output. 
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LM163/LM363 

dc electrical characteristics (t m , n <t a <t max ) 




LIMITS 


PARAMETER 

CONDITIONS 

LM163/LM363 

UNITS 



MIN 

TYP 

MAX 


High Level Input Current 

= Max, Vqq = Max, 


30 

75 

MA 

Into 1 A, IB, 2Aor2B (l, H ) 

V )D =0 5V, V, c =-3V to 3V 


Low Level Input Current 

v cc + = Max, Vcc" = Max, 



-10 

mA 

Into 1 A, IB, 2A or 2B (l tL ) 

V ID = -2V, V, c = -3V to 3V 



High Level Input Current 

V cc + = Max, V cc ~ = Max, 



40 


Into 1G, 2G or D (l, H ) 

V ih( s, = 2 4V 



mA 

High Level Input Current 

V C c + = Max, V cc " = Max, 




mA 

Into 1G, 2G or D (l IH ) 

Vih<s) = Max V cc + 




Low Level Input Current 

V cc + = Max, V cc ~ = Max, 



-1 6 

mA 

Into D (l| L ) 

Vil,d) = 0 4V 



Low Level Input Current 

V C c + = Max, V cc “ = Max, 



-40 

ma 

Into 1G or 2G (l IL ) 

Vih(d> = 2V, V, L (g) = 0 4V 



Low Level Input Current 
Into 1G or 2G (l IL ) 

V cc + = Max, V cc " = Max, 
V,l,d) = 0 8V, V| L ( G) = 0 4V 



-1 6 

mA 

High Level Output 
Voltage (V OH ) 

V C c + = Mm, Vcc = Min, 

1 load = ~2 m A, V|o =25 mV, 
Vil (D) = 0 8V, V, c = -3V to 3V 

24 



V 

Low Level Output 

Voltage! V 0 L ) 

V C c + = Min, V cc _ = Min, 

Isink = 16 mA, V| D = —25 mV, 
V, L (d) = 0 8V, V IC =“3Vto3V 



04 

V 

Output Disable Current 
Ood) 

V cc + = Max, V cc " = Max, 
V 1H< o) = 2V, Vqut =2 4V 



40 

ma 

Output Disable Current 

V cc + = Max, V cc ' = Max, 



-40 

ma 

Ood) 

V ih ,d) =2V,V OU t=0 4V 



Short Circuit Output 
Current Oos) 

V cc + = Max, V (L(D) = 0 8V, 
V cc " = Max 

-18 


-70 

mA 

High Logic Level Supply 

V C c + = Max, V cc ' = Max, 


28 

40 

mA 

Current From V cc + (I C ch + ) 

V ID =25 mV, T a =25°C 


High Logic Level Supply 

V CC + = Max, V cc ~ = Max, 


-8 4 

-15 

mA 

Current From V cc _ Occh - ) 

V|o = 25 mV, T a =25°C 


Input Clamp Voltage on 

V cc + = M.n, V cc ' = Mm, 



-1 5 

y 

GorD (V,) 

l, N = -12 mA, T A =25°C 





ac switching characteristics <v cc + = 5v, v cc - = -5v,t a =25°o 




LIMITS 


PARAMETER 

CONDITIONS 

LM163/LM363 

UNITS 



MIN 

TYP 

MAX 


Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1 ) (t PLH < D > ) 

R l = 390ft, C u = 50 pF 


17 

25 

» 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to Output (Note 1) (t PH L<D)) 

R u = 390ft, C L = 50 pF 


17 

25 

ns 

Propagation Delay Time, Low to High 
Level, From Strobe Input G to 
Output (t PLH <s>) 

R l = 390ft, C L = 50 pF 


10 

15 

ns 

Propagation Delay Time, High to Low 
Level, From Strobe Input G to 
Output (t PHL(S )) 

R l = 390ft, C L = 50 pF 


8 

15 

ns 

Disable Low to High to Output High 
to Off (t 1H ) 

R u = 390ft, C u = 5 pF 



20 

ns 

Disable Low to High to Output Low 
tO Off (t()H ) 

R l = 390ft, C L = 5 pF 



30 

ns 

Disable High to Low to Output Off 
to High (t H i ) 

R l = Ik to 0V,C L = 50pF 



25 

ns 

Disable High to Low to Output Off 
to Low (t H0 ) 

R L = 390ft, C L = 50 pF 



25 

ns 


Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output. 
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LNI55107A/LM75107A,LM55108A/LM75108A, 

LM163/LM363,LM75207,LM75208,LM363A 





LM55107A/LM75107A,LM55108A/LM75108A. 

LM163/LM363,LM75207,LM75208,LM363A 


LM363A 
dc electrical 


characteristics (o°c<t a <+70°o 


High Level Input Current 
Into 1 A, IB, 2A or 28 (l IH ) 

Low Level Input Current 
Into 1 A, IB, 2Aor2B (l, L ) 

High Level Input Current 
Into 1G, 2G or D (l tH ) 

High Level Input Current 
Into 1G, 2G or D (l IH ) 

Low Level Input Current 
IntoD (l, L ) 

Low Level Input Current 
Into 1G or 2G (l IL ) 

Low Level Input Current 


V C c + = Max, V cc " = Max, 
V| D = 0 5V, V, c = -3V to 3V 

V cc + = Max, V cc ' " Max, 
V| D = -2 V, V| C = -3V to 3V 

V cc + = Max, V cc " = Max, 
V,h(s. = 2 4V 

Vcc f = Max, V C c’ “ Max, 
V IH (S) = Max V cc + 

V C c + = Max, V C c* = Max, 
V|l(di = 0 4V 

V C c + = Max, Vcc ~ Max, 
V ih , D ) = 2V, V IL(G , = 0 4V 


Into 1G or 2G (l tL ) 

V IL (di =08V. V 1L(GI -04V 

High Level Output 

< 

< 

o 

Voltage (V 0 h) 

1 load = 2 m A, V|c - 10 m' 
Vil(D) =0 8V, V ic = -3V to 

Low Level Output 

V C c + = Min, V C c" ~ Min, 

Voltage (Vql) 

'sink = 16 mA, V| D = -10 m 
V| U(D ) = 0 8V, V| C = -3V to 

Output Disable Current 

V C c + = Max, V c c = Max, 

doo) 

Vihid. =2V,V out =2 4V 

Output Disable Current 

Vcc + = Max, Vcc" = Max, 

doo) 

V tH(D) =2V, Vqut =0 4V 

Short Circuit Output 

V C c + = Max, V| L (d) =0 8V, 

Current (l os ) 

V cc " = Max 

High Logic Level Supply 

V C c + = Max, V C c" = Max, 

Current From V C c + Occh + ) 

V ID = 10 mV, T a = 25°C 

High Logic Level Supply 

V C c + = Max, V cc ' = Max, 

Current From V cc _ «cch") 

V, D = 10 mV, T A = 25° C 

Input Clamp Voltage on 

V C c + = Min, V C c" = Min, 

GorD (V|) 

l IN = -12 mA, T a = 25° C 


ac switching characteristics (v cc + = 5v, v cc =-5v,t a =25°o 


Propagation Delay Time, Low to High 
Level, From Differential Inputs A and 
B to Output (Note 1) (t PLH <d) ) 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 
B to Output (Note 1) (t PH uo)) 

Propagation Delay Time, Low to High 
Level, From Strobe Input G to 
Output (tp L H(S)) 

Propagation Delay Time, High to Low 
Level, From Strobe Input G to 
Output (tpHL(S)) 

Disable Low to High to Output High 
to Off (t 1H ) 

Disable Low to High to Output Low 
to Off (t 0H ) 

Disable- High to Low to Output Off 
to High (t H1 ) 

Disable High to Low to Output Off_ 
to Low (t H0 ) 


R l = 470ft, C L = 15 pF 
R t = 470ft, C L = 15 pF 
R l = 470ft, C l = 15 pF 

R l = 470ft, C l = 15pF 
R l = 470ft, C l = 5 pF 
R l = 470ft, C L = 5pF 
R l = Ik to 0V, C L = 15 pF 
R l = 470ft, C L = 15 pF 



Note 1: Differential input is +10 mV to -30 mV pulse. Delays read from 0 mV on input to 1.5V on output. 
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LM7532 


Interface 


Circuits 


LM75324 memory driver with decode inputs 
general description 


The LM75324 is a monolithic memory driver 
which features two 400 mA (source/sink) switch 
pairs along with decoding capability from four 
address lines Inputs B and C function as mode 
selection lines (source or sink) while lines A and 
D are used for switch-pair selection (output pair 
Y/Z or W/X). 


■ High voltage outputs 

■ Dual smk/source outputs 

■ Ipternal decoding and timing circuitry 

■ Fast switching times 

■ Operation 0°C to +70°C 

■ DTL/TTL compatible 

■ Input clamping diodes 


features 

■ Output capability 


400 mA 



absolute maximum ratings 


Supply Voltage V cc (Note 1) 

Input Voltage (Note 2) 

Operating Case Temperature Range 
Continuous Total Power Dissipation at 
(or Below) +70°C Case Temperature 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


17V 
5.5V 
0°C to +70° C 

800 mW 
-65°C to +1 50°C 
300°C 


dc electrical characteristics (v c 


14V, T c = 0 C to +70 C unless otherwise noted) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Voltage Required to Insure Logical 
"1" At Any Input (V, N(1) ) 

Figure 1 

3 5 



V 

Input Voltage Required to Insure Logical 
"0” At Any Input (V| N(0) ) 

Figure 1 



0.8 

V 

Logical "1" Level Address Input 
Current (l, N(1) ) 

V, N = 5V, Figure 1 



200 

MA 

Logical "1" Level Timing Input 
Current (l, N(1) ) 

V| N = 5V, Figure 1 



100 

juA 

Logical "0" Level Address Input 
Current (l| N(0 )) 

V )N = 0V, Figure 1 



-6 

mA 

Logical "0" Level Timing Input 
Current (l| N(0) ) 

V in = 0V, Figure 1 



-12 

mA 

Sink Saturation Voltage (V sat ) 

•sink — 420 mA, R L = 53ft, Figure 2 


0 75 

0 85 

V 

Source Saturation Voltage (V sat ) 

^source ~ — 420 mA, R L - 47 5ft, 
Figure 2 


0 75 

0 85 

V 

Output Reverse Current (Off State) (l OFF ) 

V| N = 0V, Figure 1 


125 

200 

M A 

Supply Current, All Sources and Sinks 

Off (l cc ) 

V (N = 0V, Figure 3 


125 

15 

mA 

Supply Current, Either Sink Selected (Ice) 

Figure 4 


30 

40 

mA 

Supply Current, Either Source Selected (i cc ) 

Figure 4 


25 

35 

mA 

Input Clamp Voltage (V, ) 

l, N =-12 mA, T a = 25°C 



-1 5 

V 


ac switching characteristics (v cc = i 4 v,T c = 25°c) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Propagation Delay Time to Logical "1" 
Level, Source Output (t pd1 ) 

Rm = 53ft, R L2 = 500ft, C L = 20 pF, 



90 

ns 

Propagation Delay Time to Logical "0" 
Level, Source Output (t pd0 ) 

Figure 5 



50 

ns 

Propagation Delay Time to Logical "1” 
Level, Sink Output (t pd1 ) 




110 

ns 

Propagation Delay Time to Logical "0" 
Level, Sink Output (t pd0 ) 

R u = 53ft, C L = 20 pF, 
Figure 6 



40 

ns 

Sink Storage Time (t s ) 




70 

ns 


Note 1: Voltage values are with respect to network ground terminal. 

Note 2: Input signals must be zero or positive with respect to network ground terminal 


LM75324 




LM75324 










test circuits and switching time waveforms (con't) 
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LM75324 



LM75324 


test circuits and switching time waveforms (con't) 



NOTE t GNO A AND B, APPLY +3 5V TO C ANO 0, 
ANO MEASURE l cc (OUTPUT W IS ON) 

NOTE 2 GNO B ANO 0, APPLY +3 5V TO A AND C, 
ANO MEASURE l cc (OUTPUT 2 IS ON) 

NOTE 3 GNO A ANO C. APPLY +3 5V TO B AND 0, 
ANO MEASURE l cc (OUTPUT X IS ON) 

NOTE 4 GNO C ANO 0, APPLY +3 SV TO A AND B. 
ANO MEASURE l cc (OUTPUT Y IS ON) 


FIGURE 4. Icq (One Output On) 



NOTE 1 THE INPUT WAVEFORM IS SUPPLIED BY A 
GENERATOR WITH THE FOLLOWING CHARACTERISTICS 
t, * t, = to ns. DUTY CYCLE < 1%, ANO Z 0UT * 50i2 
NOTE 2 WHEN MEASURING DELAY TIMES AT OUTPUT 
X, APPLY +SV TO INPUT D, AND GNO A WHEN MEASUR 
ING DELAY TIMES AT OUTPUT Y. APPLY +5V TO INPUT 
A. AND GNO D 

NOTE 3 C L INCLUDES PROBE ANO JIG CAPACITANCE 
NOTE 4 UNLESS OTHERWISE NOTED ALL RESISTORS 
ARE 0 5W 



FIGURE 5. Source-Output Switching Times 
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test circuits and switching time waveforms (con't) 



FIGURE 6. Sink-Output Switching Times 
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LM55325/LM75325 


MS8 Interface Circuits 


LM55325/LM75325 memory drivers 
general description 


The LM55325 and LM75325 are monolithic mem- 
ory drivers which feature high current outputs as 
well as internal decoding of logic inputs. These cir- 
cuits are designed for use with magnetic memories 

The circuit contains two 600 mA sink-switch 
pairs and two 600 mA source-switch pairs Inputs 
A and B determine source selection while the 
source strobe (S-, ) allows the selected source turn 
on In the same manner, inputs C and D determine 
sink selection while the sink strobe (S 2 ) allows the 
selected sink turn on 

Sink-output collectors feature an internal pull-up 
resistor in parallel with a clamping diode connected 
to V CC2 This protects the outputs from voltage 
surges associated with switching inductive loads 

The source stage features Node R which allows 
extreme flexibility in source cuirent selection by 
controlling the amount of base drive to each source 
transistor This method of setting the base drive 
brings the power associated with the resistoi out- 
side the package thereby allowing the circuit to 


operate at higher source currents for a given 
junction temperature If this method of source 
current setting is not desired, then Nodes R and 
R| NT can be shorted externally activating an 
internal resistor connected from V CC2 to Node R 
This provides adequate base drive for source 
currents up to 375 mA with V CC2 = 15V or 
600 mA with V CC2 = 24V. 

The LM55325 operates over the full military 
temperature range of -55°C to +125°C, while the 
LM75325 operates from 0°C to +70°C 

features 

■ 600 mA output capability 

■ 24V output capability 

■ Dual sink and dual source outputs 

■ Fast switching times 

■ Source base drive externally adjustable 

■ Input clamping diodes 

■ DTL/TTL compatible 


schematic and connection diagrams 



Dual-ln-Line Package 



TOP VIEW 


truth table 
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absolute maximum ratings 

Supply Voltage V CC1 (Note 1 ) 7V 

Supply Voltage V CC2 (Notel) 25V 

Input Voltage (Any Address or Strobe Input) 5 5V 

Continuous Total Dissipation at (or Below) 

+ 70°C Free-Air Temperature (Note 2) 800 mW 

Operating Temperature Range LM55325 -55°C to +125°C 

LM75325 0°C to +70°C 

Stoiage Tempeiature Range ~65°C to +150°C 

Lead Tempeiature (Soldenng, 10 sec) 300°C 


dc electrical characteristics 




LIMITS 



PARAMETER 

CONDITIONS 

LM55325 

LM75325 





TYP* 

MAX 

MIN 




High Level Input Voltage 
(V, H ) 

Figure 1 and 2 

2 



2 



V 

Low Level Input Voltage 
(V, L ) 

Figure 3 and 4 



08 



08 

V 

Input Clamp Voltage (V, ) 

Vcci = 4 5V, V CC2 = 24V, 
l, N =-12 mA, T a = 25°C, 
Figure 5 


-1 3 

-1 7 


-1 3 

-1 7 

V 

Source Collectors Terminal 
Off State Current (I 0 ff ) 

V CC1 = 4 5V, V CC2 = 24V. 
Full Range, Figure 1 



500 



200 

mA 

Source Collectors Terminal 
Off State Current Ooff ) 

Vcci = 4 5V. V CC2 = 24V, 
T a = 25°C, Figure 1 


3 

150 


3 

200 

mA 

High Level Sink Output 
Voltage (V 0 h> 

Vcci = 4 5V, V C c 2 = 24V, 
Iout = ov. Figure 2 

19 

23 


19 

23 


V 

Saturation Voltage Source 
Outputs** (V SAT ) 

Vcci =4 5V, V C c2 = 15V, 

R l = 24J2, ^source ^ “600 mA, 
Full Range, (Note 3) Figure 3 



09 



09 

V 

Saturation Voltage Source 
Outputs** (V SAT ) 

V CC1 =4 5V, V CC2 = 15V, 

R l = 24f2, Isource ^ “600 mA, 
T a = 25° C, (Note 3) Figure 3 


0 43 

07 


0 43 

0 75 

V 

Saturation Voltage Sink 
Outputs** (V SAT ) 

Vcci =4 5V, V CC2 = 15V, 
R l = 24L2, 1 s i f \] k ^ 600 mA, 
Full Range, (Note 3) Figure 4 



09 



09 

V 

Saturation Voltage Sink 
Outputs ** (V SAT ) 

Vcci = 4 5V, V CC 2 = 15V, 
R l = 2412, l SINK =» 600 mA, 
T a = 25°C, (Note 3) Figure 4 


0 43 

07 


0 43 

0 75 

V 

Input Current at Maximum 
Input Voltage Address Inputs (l t ) 

Vcci = 5 5V, V cc2 = 24V, 
V, = 5 5V, Figure 5 



1 



' 

mA 

Input Current at Maximum 
Input Voltage Strobe Inputs (1 1 ) 

Vcci = 5 5V, V CC2 = 24V, 
V, = 5 5V, Figure 5 



2 



2 

mA 

High Level Input Current 
Address Inputs (l IH ) 

Vcci = 5 5V, V CC 2 = 24V, 
V, = 2 4V, Figure 5 


3 

40 


3 

40 

MA 

High Level Input Current 
Strobe Inputs (l tH ) 

Vcci = 5 5V, V CC2 = 24V, 
V, = 2 4V, Figure 5 


6 

80 


6 

80 

ma 

Low Level Input Current 
Address Inputs (l (U ) 

Vcci = 5 5V, V CC2 = 24V, 
V, = 0 4V, Figure 5 


-1 

-1 6 


-1 

-1 6 

mA 

Low Level Input Current 
Strobe Inputs (1 | L ) 

Vcci = 5 5V, V CC2 = 24V, 
V, = 0 4V, Figure 5 


-2 

-3 2 


-2 

-3 2 

mA 

Supply Current, All Sources and 
Sinks Off From V C ci Occoff) 

Vcci = 5 5V, V CC2 = 24V, 
T A = 25°C, Figure 6 


14 

22 


14 

22 

mA 

Supply Current, All Sources and 
Sinks Off From Vcc2 Occ off ) 

V C ci = 5 5V, V CC2 - 24V, 
T a = 25°C, Figure 6 


75 

20 


7 5 

20 

mA 

Supply Current From V CC1 , 
Either Sink On (I CC1 ) 

Vcci = 5 5V, V CC2 = 24V, 
•sink = 50 mA, T A = 25°C, 
Figure 7 


55 

70 


55 

70 

mA 

Supply Current From V CC2 , 
Either Source On (Icc 2 ) 

Vcci = 5 5V, V cc = 24V, 
Isource = “50 mA, T A = 25 C, 
Figure 8 


32 

50 


32 

50 

mA 


Note 1: Voltage values are with respect to network ground terminal 

Note 2: For operation of LM55325 above +70°C free-air temperature, refer to Dissipation Derating Curve (Figure 12). 
Note 3: These parameters must be measured using pulse techniques tyy = 200#/s, duty cycle < 2% 

* All typical values are at T = 25°C 
**Not more than one output is to be on at any one time 
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LM55325/LM75325 


PARAMETER 

CONDITIONS 


LIMITS 


UNITS 

MIN 

TYP 

MAX 

Propagation Delay Time, Low to High 
Level Output to Source Collectors (t PLH ) 

V cc2 = 15V, R l = 2412, 
C L = 25 pF, Figure 9 

■ 

25 

50 

ns 

Propagation Delay Time, High to Low 
Level Output to Source Collectors (tp H i_) 

V cc2 = 15V, R L = 2412, 
C L = 25 pF, Figure 9 

■ 

25 

50 

ns 

Transition Time, Low to High Level 
Output to Source Outputs (t TLH ) 

V cc2 = 20V, R l = 1 k!2, 
C L = 25 pF, Figure 10 

■ 

55 


ns 

Transition Time, High to Low Level 
Output to Source Outputs (t TH l ) 

V CC 2 = 20V, R L = 1 k!2, 
C L = 25 pF, Figure 10 

■ 

7 


ns 

Propagation Delay Time, Low to High 
Level Output to Sink Outputs (t PLH ) 

V CC 2 = 15V, R l = 2412, 
C L = 25 pF, Figure 9 

■ 

20 

45 

ns 

Propagation Delay Time, High to Low 
Level Output to Sink Outputs (t PHL ) 

V CC 2 = 15V, R l = 2412, 
C L = 25 pF, Figure 9 

■ 

20 

45 

ns 

Transition Time, Low to High Level 
Output to Sink Outputs (t TLH ) 

V CC 2 = 15V, R L = 2412, 
C L = 25 pF, Figure 9 

■ 

7 

15 

ns 

Transition Time, High to Low Level 
Output to Sink Outputs (t TH l ) 

V CC 2 = 15V, R l = 2412, 
C L = 25 pF, Figure 9 

■ 

9 

20 

ns 

Storage Time, Sink Outputs (t s ) 


■ 

15 

30 

ns 


ac switching characteristics (v cc1 = 5v, t a = 25°c) 


dc test circuits 




TEST TABLE 


A 

B 

SI 

GND 

GND 

,2V 

2V 

2 V 

GND 


C 

D 


Y 



|^| 

GND 




Kill 

2 V 

■sag 

gHUI 



GND 

ESSI 

WBEH 



2 V 

Uigjl 



FIGURE 1. Iqff 


FIGURE 2. V, H and Vqh 
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dc test circuits(con't) 
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LM55325/LM75325 






LM55325/LM75325 
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dc test circuits(con't) 



NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Z OU t • 5042 
DUTY CYCLE _ 154 


NOTE 2 C L INCLUDES PROBE AND JIG CAPACITANCE 


VOLTAGE WAVEFORMS 



TEST TABLE 


PARAMETER 

OUTPUT UNDER TEST 

INPUT 

CONNECT TO 5V 

tpLH and tp H L 

Source collectors 

A and SI 

B, C, D and S2 

B and SI 

A, C, D and S2 

tPLH- tPHL' 
tTLH- tjHL. 
and t s 

Sink output Y 

C and S2 

A, B, D and SI 

Sink output Z 

D and S2 

A, B, C and SI 


FIGURE 9. Switching Times 


+20V 



VOLTAGE WAVEFORMS 



NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Z 0 ut * 5012, 

DUTY CYCLE _ 1% 

NOTE 2 C L INCLUOES PROBE AND JIG CAPACITANCE 

TEST TABLE 


PARAMETER 

OUTPUT UNDER TEST 

INPUT 

CONNECT TO 5V 

t T LH and t T HL 

Source output W 

A and SI 

B, C, D, and S2 

Source output X 

B and SI 

A, C, D, and S2 


FIGURE 10. Transition Times of Source Outputs 



8-97 


LM55325/LM75325 




LM55325/LM75325 


applications 

External Resistor Calculation 

Atypical magnetic-memory word drive requirement 
is shown in Figure 11. A source-output transistor 
of one LM75325 delivers load current (l L ). The 
sink-output transistor of another LM75325 sinks 
this current. 

The value of the external pull-up resistor (R ex t) 
for a particular memory application may be de- 
termined using the following equation: 

„ 16 . [ V CC2(min) “ V S “ 2 -2l 

n ext ( 1 ) 

l L - 1 .6 [V cc2 ( mm ) - V s - 2.9] 

where: R ext is in kll, 

V cc 2 (min ) IS the lowest expected value of 
V C C 2 m volts, V s is the source output volt- 
age in volts with respect to ground, l L is in 
mA. 

The power dissipated in resistor R ext during the 
load current pulse duration is calculated using 
Equation 2. 


i ~ t V CC2(min) V S 2] (2) 

16 


where: P Rext ,s m mW. 


After solving for R ext , the magnitude of the source 
collector current (l cs ) is determined from Equa- 
tion 3. 


lcs ~0.94 I L 
where: l cs is in mA. 


(3) 


As an example, let V CC 2 (min) = 20V and V L = 3V 
while l L of 500 mA flows. Using Equation 1 : 


R 


ext 


16 (20-3-2.2) 
500- 1.6 (20-3-2.9) 


= 0.5 kQ 


and from Equation 2: 


500 

PRext * [20-3-23 « 470 mW 

16 


The amount of the memory system current source 
(l cs ) from Equation 3 is: 

l cs » 0.94 (500)^470 mA 

In this example the regulated source-output tran- 
sistor base current through the external pull-up 
resistor (R ext ) and the source gate is approximately 
30 mA. This current and l cs comprise l L 


V C C2 



NOTE 2 SOURCE AND SINK SHOWN ARE IN DIFFERENT PACKAGES 


LM55325 

Dissipation Derating Curve 



70 80 90 100 110 120 130 

T a - AMBIENT TEMPERATURE { C) 


FIGURE 11. Typical Application Data 


FIGURE 12. Thermal Information 
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Interface Circuits 


LM75451, LM75452, LM75453 dual peripheral drivers 


general description 

These devices are general purpose dual peripheral 
drivers, each capable of sinking two independent 
300 mA loads to ground. In the off state (or with 
V C c = 0V) the outputs will withstand 30V. Inputs 
are fully DTL/TTL compatible. The LM 75451 
meets or exceeds the specifications for both the 
SN75451 and SN75451A and Is a pin-for-pin 
replacement. The LM75452 and LM75453 meet 
or exceed the specifications for SN75452 and 
SN75453, respectively, and are pin-for-pin replace- 
ments. 


features 

■ High speed -20 ns max (LM75451 , LM75453) 

25 ns max (LM75452) 

■ Both outputs can sink 300 mA simultaneously 

■ Withstands 30V on output with V cc = 0V for 
power strobing applications 

■ Input clamp diodes 

■ Two separate drivers per package 


schematic diagrams 


LM75451 



connection diagrams 



truth tables 


Positive logic AB=X 


A 

B 

OUTPUT X* 

0 

0 

0 

1 

0 

0 

0 

1 

1 

1 

0 

1 


*"0" Outputs 0 7V 
"1" Output^ 100/nA 


LM75452 




Positive logic AB=X 


A 

B 

OUTPUT X* 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

0 


*"0" Output ^0 7V 
"1" Output^ 100 mA 


LM75453 



V c c 82 A2 X2 



Positive logic A + B = X 


A 

B 

OUTPUT X* 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

1 


*"0” Output <, 0.7V 
"1" Output^ 100 /iA 
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LM75451, LM75452, LM75453 


absolute maximum ratings (Notei) 

Supply Voltage V cc 7V 

Input Voltage 5.5V 

Output Voltage (Note 2) 30V 

Continuous Output Current 300 mA 

Continuous Total Power Dissipation (Note 3) 800 mW 

Operating Free Air Temperature Range 0°C to 70°C 

Storage Temperature Range -65°Cto150°C 

Lead Temperature (soldering, 10 sec) 300°C 


electrical characteristics 


The following apply for 0 C < T A < 70 C, V C c = 5V ±5%, unless otherwise specified (Note 4) 


Logic "1" Input Voltage 



Logic "0" Input Voltage 
Output Leakage Currents 


Output LOW Voltages 


Logic "1" Input Currents 


Logic "0" Input Current 

Supply Currents: 

Output Low 
LM75451 
LM75452 
LM75453 


Note 1: All voltage values are with respect to ground terminal. Positive current is defined to be current 
into referenced pin. 

Note 2: Maximum voltage to be applied to either output in the off state. 

Note 3: The maximum junction temperature is 150°C. For operating at elevated temperatures, the 
package must be derated based on a thermal resistance of 110°C/W 0 ja. 

Note 4: Test conditions in parentheses pertain to LM75452, other test conditions pertain to 
LM75451 and LM75453. 

Note 5: Delays measured with 5012 load to 10V, 15 pF total load capacitance; measured from 1.5V 
input to 50% of output. 
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Interface Circuits 


KIS 


LM75454 dual NOR periphei 
general description 

The LM75454 is a dual NOR peripheral line 
driver with output transistors rated up to 300mA 
continuous current. Both output transistors can 
sink this current at the same time, bringing maxi- 
mum chip power dissipation to 820mW. Switching 
speeds are compatible with standard TTL and logic 
levels interface directly with TTL, DTL, and 
LPTTL logic families. The overall input to output 
NOR function allows pin for pin replacement with 
Tl's SN75454 positive logic NOR driver. 


line driver 
features 

■ High speed, 25 ns maximum 

■ Both outputs can sink 300 mA simultaneously 

■ Withstands 30V on outputs 

■ Input clamp diodes 

■ Maximum package power dissipation at maxi- 
mum current rating < 820 mW 
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LM75454 


absolute maximum ratings (Note 1) 


Supply Voltage, V cc 7V 

Input Voltage 5.5V 

Output Voltage (Note 4) 30V 

Continuous Output Current 300mA 

Continuous Total Power Dissipation (Note 2) 820mW 

Operating Free Air Temperature Range 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (soldering, 10 sec) 300°C 


electrical characteristics The following apply at 0°C < T A < +70°C, V cc = 5V + 5% unless otherwise noted. 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Input Current 


Output <5 0 7V 
Output < IOOjuA 


Logical "0" Input Current 0 4V 5 25V 

Output Low Voltage 2 0V 100mA 4 75V 

2 0V 300mA 4 75V 

Output Leakage Current 0 8V 30V 4 75V 

0 8V 30V 0V 

Supply Currents 

a - 5V 

Output Low B 1 - 0V 5 25V 

Output High A^Bt-OV 5 25V 

Input Clamp Diode Voltage -12mA 5V 

Propagation Delay Times The following Apply for V cc = 5V, T A = 25°C 
t pd1 . Input "0" to Output "1 " (Note 3) 

tpdi . Input "1 " to Output "0" (Note 3) 

Output Risetime 


Note 1: All voltage values are with respect to ground. Positive current is defined to be current into referenced pm. 
Note 2: Maximum junction temperature is 150°C. For operating at elevated temperatures, the package must be derated 
based on a thermal resistance, 0 ja, of 110°C/W. 

Note 3: Delay is measured with a 50fi load to 10V, 15pF load capacitance, measured from 1.5V input to 50% point on 
output. Unused inputs should be grounded for this test. 

Note 4: Maximum voltage to be applied to either output in the off state. 
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Interface Circuits 


MH0007/MH0007C dc coupled MOS clock driver 


general description 

The MH0007 is a voltage translator and power 
booster designed for interfacing between conven- 
tional TTL or DTL voltage levels and those levels 
associated with inputs or clocks of MOS FET type 
devices. The design allows the user a wide latitude 
in selection of supply voltages, and is especially 
useful in normally "off” applications, since power 
dissipation is typically only 5 milliwatts in the 
"off" state. 


features 

■ 30 volts (max) output swing 

■ Standard 5V power supply 

■ Peak currents in excess of ±300 mA available 

■ Compatible with all MOS devices 

■ High speed: 5 MHz with nominal load 

■ External trimming possible for increased per- 
formance 


schematic and connection diagram 



10 Pin TO-100 Package 



TOP VIEW 


typical applications 

Switching Time Test Configuration High Speed Operation 
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MH0007/MH0007C 


absolute maximum ratings 

V C c Supply Voltage 

V” Supply Voltage 

V + Supply Voltage 

(V + - V - ) Voltage Differential 

Input Voltage 

Power Dissipation (T A = 25°C) 

Peak Output Current 
Storage Temperature Range 
Operating Temperature Range MH0007 
MH0007C 

Lead Temperature (Soldering, 10 sec) 


electrical characteristics (Notei) 


8V 
-40V 
+28V 
30V 
5.5V 
800 mW 
±500 mA 
-65° C to +150°C 
-55°C to +125°C 
0°C to +85 °C 
300° C 


PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

Logical "1" Input Voltage 

V CC = 4.5V 

2.2 



V 

Logical “0" Input Voltage 

V CC = 4.5V 



0.8 

V 

Logical "1" Input Current 

V cc = 5.5V, V IN = 5.5V 



100 

juA 

Logical "0" Input Current 

V cc = 5.5V, V IN = 0.4V 


1.0 

1.5 

mA 

Logical “1" Output Voltage 

V cc = 5.5V, l OUT = 30 mA, V IN = 0.8V 

V + - 4.0 



V 


V cc = 5.5V, Iqut = 1 mA, V, N = 0.8V 

V + - 2.0 



V 

Logical "0" Output Voltage 

V cc = 4.5V, Iqut = 30 mA, V, N = 2.2V 



V" + 2.0 

V 

Transition Time to 






Logical "0” Output 

C L = 200 pF (Note 3) 


50 


ns 

Transition Time to 






Logical “1" Output 

C L = 200 pF (Note 3) 


75 


ns 


Note 1: Min/max limits apply across the guaranteed range of -55° C to +125°C for the MH0007, and 
from 0°C to +85°C for the MH0007C, for all allowable values of V - and V + 

Note 2: All typical values measured at T A = 25°C with \ZqC ~ 5-0 volts, V - = ~25 volts, V + = 0 volts. 
Note 3: Transition time measured from time V||\j = 50% value until VquT has reached 80% of 
final value. 


Allowable Values for V~ and V 


Maximum Power Dissipation 




25 50 75 100 125 150 

TEMPERATURE (°C) 
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Interface Circuits 


MH0009/MH0009C dc coupled two phase MOS clock driver 


general description 

The MH0009/MH0009C is high speed, DC coupled, 
dual MOS clock driver designed to operate in 
conjunction with high speed line drivers such as 
the DM8830, DM7440, or DM7093. The transition 
from TTL/DTL to MOS logic level is accomplished 
by PNP input transistors which also assure accurate 
control of the output pulse width. 


features 

■ DC logically controlled operation 

■ Output Swings — to 30V 

■ Output Currents — in excess of ±500 mA 

■ High rep rate — in excess of 2 MHz 

■ Low standby power 


schematic and connection diagrams 



12- Lead TO-8 Package 
0, INPUT A 



V + = +5 OV 
V- V + -12V 


typical application 
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MH0009/MH0009C 


absolute maximum ratings 

V" Supply Voltage: Differential (Pin 5 to Pin 3) or 

(Pin 5 to Pin 7) -40V 

V + Supply Voltage: Differential (Pin 11 to Pin 5) 30V 

Input Current: (Pm 2, 4, 6 or 8) ±75 mA 

Peak Output Current ±500 mA 

Power Dissipation (Note 2 and Figure 2) 1.5W 

Storage T emperature -65°C to + 1 50°C 

Operating Temperature: MH0009 -55°C to +125°C 

MH0009C 0°C to 85° C 

Lead Temperature (Soldering, 10 Sec.) 300°C 


electrical characteristics (Note i) 


PARAMETER CONDIT 

toN Cin = 0022 (J . F 

tnse C IN = .0022 fJ.F 

Pulse Width (50% to 50%) C, N = .0022 fif 


Pulse Width (50% to 50%) 

tfall 


CONDITIONS 

MIN 

TYP 

MAX 

= .0022 juF 

C L = 001 juF 


10 

35 

= .0022 juF 

C L = .001 juF 


40 

50 

= .0022 juF 

C L = 001 juF 

340 

400 

440 

= 0022 jl/F 

C L = .001 juF 


80 

120 

= 600 pF 

C L = 200 pF 


10 


= 600 pF 

C L = 200 pF 


15 


= 600 pF 

C L = 200 pF 

40 

70 

120 

= 600 pF 

C L = 200 pF 


40 



Note 1: Characteristics apply for circuit of Figure 1. With V~ = -20 volts; V = 0 volts; Vcc = 5.0 
volts. Minimum and maximum limits apply from -55°C to +125°C for the MH0009 and from 0°C to 
+85°C for the MH0009C. Typical values are for = 25°C. 

Note 2: Transient power is given by P = fC|_ (V + - V“)2 watts, where f = repetition rate. Cl = load 
capacitance, and (V + - V - ) = output swing. 

Note 3: For typical performance data see the MH0013/MH0013C data sheet. 



0 25 50 75 100 125 150 

TEMPERATURE ( C) 

FIGURE 2. Maximum Power Dissipation 
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MH0012/MH0012C high speed MOS clock driver 


general description 

The MH0012/MH0012C is a high performance 
clock driver that is designed to be driven by the 
DM7830/DM8830 or other line drivers or buffers 
with high output current capability. It will pro- 
vide a fixed width pulse suitable for driving MOS 
shift registers and other clocked MOS devices. 


features 

■ High output voltage swings— 12 to 30 volts 

■ High output current drive capability- 1000 mA 
peak 

■ High repetition rate— 10 MHz at 18 volts into 
100 pF 

■ Low standby power— less than 30 mW 


schematic and connection diagrams 


8 9 



12-lead TO-8 Package 



typical application (ac test circuit) 


timing diagram 
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MH0012/MH0012C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logic "I" Input Voltage 

V + - V' = 20V, Vout<V + 2 V 


1 0 

20 

V 

(Pins 7 and 3) 






Logic "0" Input Voltage 

V 4 - V' = 20V, V OU T>V + - 1 5V 

04 

06 


V 

(Pins 7 and 3) 






Logic "1" Output Voltage 

V 4 - V“ = 20V, l OUT = 1mA, 
V, N = 2 0V 


V" ± 1 0 

V ± 20 

V 

Logic "0” Output Voltage 

V 4 - V~ = 20V, l OUT = - 1mA, 
V IN = 0 4V 

V + - 1 5 

V + - 07 


V 

l oc (V‘ Supply) 

V 4 - V" = 20V, V IN = 2 0V 


34 

60 

mA 

ac electrical characteristics 

PARAMETER 

CONDITIONS (Note 3) 

MIN 

TYP 

MAX 

UNITS 

Turn-On Delay (t 0 i\i) 



10 

15 

ns 

Rise Time (t r ) 

V* - V“ = 20V, V cc = 5 0V 
C L = 200 pF, f - 1 0 MHz 


5 

10 

ns 

Turn-Off Delay (t OFF ) 

T a = 25°C 


35 

50 

ns 

Fall Time (t,) 



35 

45 

ns 


absolute maximum ratings 

V - Supply Voltage Differential (Pin 1 or 2 to 

Pin 5) -40V 

V + Supply Voltage Differential (Pm 8 or 9 

to Pin lor 2) 30V 

Input Current (Pin 3 or 7) ±75 mA 

Peak Output Current ±1000 mA 

do electrical characteristics (Note d 


Maximum Output Load-See Figure 2 
Power Dissipation-See Figure 1 
Storage Temperature 
Operating Temperature MH0012 
MH0012C 

Lead Temperature (Soldering, 10 sec) 


1 5W 

-65 °C to + 1 50°C 
-55° C to +1 25°C 
0°C to ±85° C 
300°C 


Note 1: Characteristics apply for circuit of Figure 1. Min and max limits apply from -55°C to +125°C 
for the MH0012 and from 0°C to +85°C for the MH0012C. Typical values are for T a = 25°C. 

Note 2: Due to the very fast rise and fall times, and the high currents involved, extremely short con- 
nections and good by passing techniques are required. 

Note 3: All conditions apply for each parameter. 


Maximum Output Load 
vs Voltage Swing vs Rise Times 



Rise and Fall Times vs 
Load Capacitance 




0 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (°C) 

Figure 1. 

applications information 


400 800 1200 

MAXIMUM OUTPUT LOAD (pF) 

Figure 2. 


Power Dissipation Considerations 
The power dissipated by the MH0012 may be 
divided into three areas of operation = ON, OFF 
and switching The OFF power is approximately 
30 mW and is dissipated by R 2 when Pm 3 is in 
the logic "1” state The OFF power is neglible and 
will be ignored in the subsequent discussion. The 
ON power is dissipated primarily by Q 3 and R 9 
and is given by 


Where 
DC = 


Duty Cycle = 


l, N is given by 
becomes 

(V.N - v BE 3>ivi 


ON Time & OFF Time 
Vin-Vbe3 


and equation (1) 


Pon ~ 


R, 


- v -) 2 

9 v 


DC (2) 


p ON s [fcriiiN + 


(V - V - ) 2 


] DC 


( 1 ) 


For V, N = 2 5V, V BE3 = 0 7 V, V + = 0V, V“ = -20V, 
and DC = 20%, P ON = 200 mW 


200 400 600 800 

LOAD CAPACITANCE, C L (pF) 


The transient power incurred during switching is 
given by. 

Pac = (V + -V') 2 C L f (3) 

For V + = 0V, V = -20V, C u = 200 pF, and 
f = 5.0 MHz, P AC = 400 mW 
The total power is given by 

Pt = Pac + Pon W 

Py ^ Pmax 

For the above example, P T = 600 mW. 
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Interface Circuits 


MH0013/MH0013C two phase MOS clock driver 


general description 

The MH0013/MH0013C is a general purpose clock 
driver that is designed to be driven by DTL or 
TTL line drivers or buffers with high output cur- 
rent capability. It will provide fixed width clock 
pulses for both high threshold and low threshold 
MOS devices. Two external input coupling capa- 
citors set the pulse width maximum, below which 
the output pulse width will closely follow the 
input pulse width or logic control of output pulse 
width may be obtained by using larger value input 
capacitors and no input resistors. 


features 

■ High Output Voltage Swings— up to 30V 

■ High Output Current Drive Capability— up to 
500 mA 

■ High Repetition Rate-up to 5.0 MHz 

■ Pin Compatible with the MH0009/MH0009C 

■ "Zero” Quiescent Power 


schematic and connection diagrams 



12-Lead TO-8 Package 

INPUT At 



TOP VIEW 


typical applications 



i) Lr 



1J LJ 
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MH0013/MH0013C 


absolute maximum ratings 

(V + - V“) Voltage Differential 30V 

Input Current (Pin 2, 4, 6 or 8) ±75 mA 

Peak Output Current ±600 mA 

Power Dissipation (Figure 7) 1.5W 

Storage Temperature -65°C to +1 50°C 

Operating Temperature MH0013 -55°C to +125°C 

MH0013C 0°C to +85° C 

Lead Temperature (Soldering, 10 sec 1/16" from Case) 300°C 


electrical characteristics (Note I and Figure8) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "0” Output Voltage 

Iqut 35 ”50 mA I|n 3 1 0 mA 

V + - 3 0 

V + - 1 0 


V 


l ouT = _10mA 1 1 N = 1.0 m A 


V + - 0 7 

V + - 0 5 

V 

Logical "1 " Output Voltage 

'ouT = 50mA l| N =10 mA 


V + 1 5 

V” + 2 0 

V 






V 

Power Supply Leakage Current 

(V f - V“) = 30V 
•out = Iin = 0 mA 


1 0 

100 

HA 

Negative Input Voltage Clamp 

l, N =- 10mA 

V" - 1 2 

V - - 0 8 


V 

tdON 



20 

35 

ns 

trise 



35 

50 

ns 

td OFF (Note 2) 

C,m = 0 0022 nF 
Rim =0£2 


30 

60 

ns 

tfaii (Note 2) 

Cl =0 001 juF 

40 

50 

80 

ns 

tf a n (Note 3) 


40 

70 

120 

ns 

Pulse Width (50% to 50%) (Note 3) 


340 

420 

490 

ns 

tr.se 

C| n = 500 pF 


15 


ns 

tfall 

R, n = 0S2 


20 


ns 

Pulse Width (50% to 50%) (Note 3) 

C L = 200 pF 


110 


ns 

Positive Output Voltage Swing 



V + - 0 7V 


V 

Negative Output Voltage Swing 



V' + 0 7V 


V 


Note 1: Min/Max limits apply over guaranteed operating temperature range of -55°C to +125°C for 
MH0013 and 0°C to +85°C for MH0013C, with V - = -20V and V + = 0V unless otherwise specified. 
Typical values are for 25°C. 

Note 2: Parameter values apply for clock pulse width determined by input pulse width. 

Note 3: Parameter values apply for input pulse width greater than output clock pulse width 


TABLE I. Typical Drive Capability of One Half MH0013 at 70°C Ambient 


<V 3 - V 2 > 
VOLTS 



TYPICAL R in 

il 

TYPICAL C IN 
PF 

OUTPUT DRIVE 
CAPABILITY IN pF 1 

RISE TIME 
LIMIT ns 2 

28 





50 

_ 

20 

4 0 

100 

0 

750 

200 

7 

16 





350 

10 

28 





100 

5 

20 

20 

200 

10 

1600 

400 

14 

16 





700 

19 

28 





400 

19 

20 

1 0 

200 

0 

2300 

1000 

34 

16 





1700 

45 

28 





2800 

130 

20 

05 

500 

10 

4000 

5500 

183 

16 





9300 

248 


Note 1 : Output load is the maximum load that can be driven at 70°C without exceeding the package 
rating under the given conditions. 

Note 2: The rise time given is the minimum that can be used without exceeding the peak transient 
output current for the full rated output load. 


circuit operation 

Input current forced into the base of Q1 through 
the coupling capacitor C| N causes Q1 to be driven 
into saturation, swinging the output to 
V + V CE (SAT) 

+ VqiodE- 

When the input current has decayed, or has been 
switched, such that Q1 turns off, Q2 receives base 


drive through R2, turning Q2 on. This supplies 
current to the load and the output swings positive 
to V + — V BE . 

It may be noted that Q1 always switches off 
before Q2 begins to supply current; hence, high 
internal transient currents from V + to V - cannot 
occur. 


8-110 




















(A) (_A -+A) Z (A) (-A-+A) 


typical performance characteristics 


FIGURE 1. Output Load vs Voltage 
Swing 



1000 2000 3000 

MAXIMUM OUTPUT LOAD (pF) 


FIGURE 2. Transient Power vs Rep. 
Rate vsC|_ 



0 1.0 2.0 3.0 4.0 5 0 6.0 7.0 

REPETITION RATE (MHz) 


FIGURE 3. Transient Power vs Rep. 
Rate vs C|_ 
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GURE 4. Average Internal Power vs 
Output Swing vs Duty Cycle 
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FIGURE 5. Typical Clock Pulse Variations FIGURE 6. R||\j vs C| |\| vs Pulse Width 
vs Ambient Temperature 


TEST CIRCUIT (FIG. 8) 
- C| N = 2200 pF 
C|_ = 1000 pF — ^ 
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FIGURE 7. Package Power Derating 
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ac test circuit 




timing diagram 
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pulse width 

Maximum output pulse width is a function of the 
input driver characteristics and the coupling 
capacitance and resistance. After being turned on, 
the input current must fall from its initial value 
l !N peak to below the input threshold current 
l, N min ^V be /R 1 for the clock driver to turn 
off. For example, referring to the test circuit of 
Figure 8, the output pulse width, 50% to 50%, is 
given by 

pw OU T = 2 (tr,se +tfal|) 

Iin P e al< 

+ RqC| N In — = 400 ns. 

1 1 (sj min 

For operation with the input pulse shorter than 
the above maximum pulse width, the output pulse 
width will be directly determined by the input 
pulse width. 

P w OUT = P W IN + OFF + td ON + \ (tfall + Vise) 

Typical maximum pulse width for various C| N and 
R, n values are given in Figure 6. 

fan-out calculation 

The drive capability of the MH0013 is a function 
of system requirements, i.e., speed, ambient tem- 
perature, voltage swing, drive circuitry, and stray 
wiring capacity. 

The following equations cover the necessary calcu- 
lations to enable the fan-out to be calculated for 
any system condition. Some typical fan-outs for 
conditions are given in Table 1 . 

Transient Current 

The maximum peak output current of the MH0013 
is given as 600 mA. Average transient current re- 
quired from the driver can be calculated from’ 



This can give a maximum limit to the load. 

Figure 1 shows maximum voltage swing and 
capacitive load for various rise times. 

1 . Transien t Output Po wer 

The average transient power (P AC ) dissipated is 
equal to the energy needed to charge and discharge 
the output capacitive load (C L ) multiplied by the 
frequency of operation (F). 

P AC = C L x (V + - V') 2 x F (2) 

Figures 2 and 3 show transient power for two dif- 
ferent values of (V + - V“) versus output load and 
frequency. 

2. Internal Power 
"0" State 

Negligible «3 mW) 

"1" State 

(V* - V") 2 

Pint = 5 x Duty Cycle. (3) 


Figure 4 gives various values of internal power 
versus ouptut voltage and duty cycle. 

3. Input Power 

The average input power is a function of the input 
current and duty cycle Due to input voltage 
clamping, this power contribution is small and can 
therefore be neglected. At maximum duty cycle of 
50%, at 25° C, the average input power is less than 
10 mW per phase for R, n C, n controlled pulse 
widths. For pulse widths much shorter than 
R, n C| N , and maximum duty cycle of 50%, input 
power could be as high as 30 mW, since l, N peak is 
maintained for the full duration of the pulse 
width 

4. Package Power Dissipation 

Total Average Power = Transient Output Power + 
Internal Power + Input 
Power 


Typical Example Calculation for One Half 
MH0013C 

How many MM506 shift registers can be driven by 
an MH0013C driver at 1 MHz using a clock pulse 
width of 400 ns, rise time 30-50 ns and 16 volts 
amplitude over the temperature range 0-70°C? 

Power Dissipation 

From the graph of power dissipation versus tem- 
perature, Figure 7, it can be seen that an 
MH0013C at 70°C can dissipate 1W without a heat 
sink, therefore, each half can dissipate 500 mW. 

Transient Peak Current Limitation 
From Figure 1 (equation 1); it can be seen that 
at 16V and 30 ns, the maximum load that can be 
driven is limited to 1 140 pF. 

Average Internal Power 

Figure 4 (equation 3) gives an average power of 
102 mW at 16V 40% duty cycle. 

Input power will be a maximum of 8 mW. 

Transient Output Power 
For one half of the MH0013C 
500 mW= 102 mW + 8mW 

+ transient output power 
390 mW = transient output power 
Using Figure 2 (equation 2) at 16V, 1 MHz and 
390 mW, each half of the MH0013C can drive a 
1520 pF load. This is, however, in excess of the 
load derived from the transient current limitation 
(Figure 1, equation 1), and so a maximum load 
of 1140 pF would prevail. 

From the data sheet for the MM506, the average 
clock pulse load is 80 pF. Therefore the number 
1140 

of devices driven is - g— or 14 registers. 

For nonsymmetrical clock widths, drive capability 
is improved. 
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NS Interface Circuits 

MH0025/MH0025C two phase MOS clock driver 


general description 

The MH0025/MH0025C is monolithic, low cost, 
two phase MOS clock driver that is designed to be 
driven by TTL/DTL line drivers or buffers such as 
the DM932, DM8830, or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTL/DTL to MOS logic levels. Optimum 
performance in turn-off delay and fall time are 
obtained when the output pulse is logically con- 
trolled by the input. However, output pulse widths 
may be set by selection of the input capacitors 
eliminating the need for tight input pulse control. 


features 

■ 8-lead TO-5 or 8-lead dual-in-line package 

■ High Output Voltage Swings— up to 30V 

■ High Output Current Drive Capability-up to 
1.5A 

■ Rep Rate- 1 0 MHz into > 1000 pF 

■ Driven by DM932, DM8830, DM7440(SN7440) 

■ "Zero" Quiescent Power 


connection diagrams 

Metal Can Package 
V + 



Note Pin 4 connected to case. 
TOP VIEW 


Dual-ln-Line Package 



typical application 



ac test circuit 


timing diagram 
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applications information 


Circuit Operation 

Input current forced into the base of through the 
coupling capacitor C )N causes Q q to be driven into 
saturation, swinging the output to V~ + V CE (sat) + 

V Diode- 

When the input current has decayed, or has been 
switched, such that Q q turns off, Q 2 receives base 
drive through R 2 , turning 0 2 on. This supplies 
current to the load and the output swings positive 
to V + - V BE . 

It may be noted that Q-, must switch off before 
Q 2 begins to supply current, hence high internal 
transients currents form V" to V + cannot occur. 



FIGURE 1. MH0025 Schematic (One-Half Circuit) 


Fan-Out Calculation 

The drive capability of the MH0025 is a function 
of system requirements, i.e. speed, ambient tem- 
perature, voltage swing, drive circuitry, and stray 
wiring capacity. 

The following equations cover the necessary cal- 


example calculation 


How many MM 506 shift registers can be driven by 
an MH0025CN driver at 1 MHz using a clock pulse 
width of 200 ns, rise time 30-50 ns and 16V am- 
plitude over the temperature range 0-70°C? 

Power Dissipation: 

At 70°C the MH0025CN can dissipate 630 mW 
when soldered into printed circuit board. 

Transient Peak Current Limitation: 

From equation (1), it can be seen that at 16V and 
30 ns, the maximum load that can be driven is 
limited to 2800 pF. 

Average Internal Power: 

Equation (3), gives an average power of 50 mW at 
16V and a 20% duty cycle. 


culations to enable the fan-out to be calculated 
for any system condition. 

Transient Current 

The maximum peak output current of the MH0025 
is given as 1.5A. Average transient current required 
from the driver can be calculated from: 


Typical rise times into 1000 pF load is 25 ns 
For V + - V~ = 20V, I = 0.8A. 

Transient Output Power 

The average transient power (P ac ) dissipated, is 
equal to the energy needed to charge and discharge 
the output capacitive load (C L ) multiplied by the 
frequency of operation (f). 

Pac = C L x (V + - V") 2 x f (2) 

For V + - V"= 20V, f = 1.0 MHz, C L = 1000 pF, 
P AC = 400 mW. 

Internal Power 

"0" State Negligible «3 mW) 

"1" State 

(V + - V~) 2 

P mt = x Duty Cycle (3) 

= 80 mW for V + - V" = 20V, DC = 20% 

Package Power Dissipation 

Total average power = transient output power + 
internal power 


For one half of the MH0025C, 630 mW -r 2 can be 
dissipated. 

315 mW = 50 mW + transient output power 

265 mW = transient output power 

Using equation (2) at 16V, 1 MHz and 250 mW, 
each half of the MH0025CN can drive a 975 pF 
load. This is, less than the load imposed by the 
transient current limitation of equation (1) and 
so a maximum load of 975 pF would prevail. 

From the data sheet for the MM506, the average 
clock pulse load is 80 pF. Therefore the number 
975 

of devices driven is -gg- or 12 registers. 
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PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Td ON 

■\ 



15 

30 

ns 

T”rise 


C|m — .001 juF 


25 

50 

ns 

T dQFF (Note 2) 


^ Rin = 0^ 


30 

60 

ns 

T fa || (Note 2) 


C L = .001 idf 

60 

90 

120 

ns 

T fa „ (Note 3) 



100 

150 

250 

ns 

P.W. (50% to 50%) (Note 3) 

J 



500 


ns 

Positive Output Voltage Swing 

V, 

IN = 0V, loUT ~ “1 m A 

V + - 1.0 

V + -0 7V 


V 

Negative Output Voltage Swing 

1 IN 

= 10 mA, 1 © ut = 1 m A 


V - + 0.7V 

V~+ 1.5V 

V 


absolute maximum ratings 

(V + - V") Voltage Differential 30V 

Input Current 100mA 

Peak Output Current 1 .5A 

Power Dissipation See Curves 

Storage Temperature -65°C to +1 50°C 

Operating Temperature MH0025 -55°C to +125°C 

MH0025C 0°C to +85° C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 1 ) See test circuit. 


Note 1. Min/Max limits apply across the guaranteed operating temperature range of -55°C to + 125 C 

for MH0025 and 0°C to 85°C for MH0025C. Typical values are for +25°C 

Note 2. Parameter values apply for clock pulse width determined by input pulse width 

Note 3. Parameter values apply for input pulse width greater than output clock pulse width 


typical performance 



Transient Power vs Rep. Rate 




25 50 75 100 125 150 

TEMPERATURE (°C) 


5 10 15 20 

PULSE REPETITION RATE (MHz) 

P ac = <V + - V) 2 f C L 


20 30 40 50 60 70 85 

DUTY CYCLE (%) 

(V + - VI 2 (DC) 

Pdc = ft 



Output P.W. Controlled by C||\j 



02 0406081012 14161820 
FREQUENCY (MHz) 

< (PmaxHH<)-(V + -V) 2 (PC) ^ 0 pk ) (t r ) 

L <f)(1k)(V + -V-} 2 V + - V" 


200 6Q0 1000 1400 1800 2200 

C,n (PF) 

Imax ' Peak current delivered by driver 
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KIS Interface Circuits 

MH0026/MH0026C 5 MHz two phase MOS clock driver 


general description 

The MH0026/MH0026C is a low cost monolithic 
high speed two phase MOS clock driver and inter- 
face circuit. Unique circuit design along with 
advanced processing provide both very high speed 
operation and the ability to drive large capacitive 
loads. The device accepts standard TTL/DTL out- 
puts and converts them to MOS logic levels. It may 
be driven from standard 54/74 series gates and 
flip-flops or from drivers such as the DM8830 or 
DM7440. The MH0026 is intended for applications 
in which the output pulse width is logically con- 
trolled: i.e., the output pulse width is equal to the 
input pulse width. 

features 

■ Fast rise and fall times-20 ns with 1000 pF load 

■ High output swing— 20V 

■ High output current drive-±1 .5 amps 

■ TTL/DTL compatible inputs 

■ High rep rate— 5 to 10 MHz depending on load 


■ Low power consumption in MOS “0" state— 
2 mW 

■ Drives to 0.4V of GND for RAM address drive 


The MH0026 is intended to fulfill a wide variety of 
MOS interface requirements. As a MOS clock driver 
for long silicon gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices pro- 
vide input address and precharge drive for a 8k by 
16 bit MM1 103 RAM memory system. Information 
on the correct usage of the MH0026 in these as well 
as other systems is included in the application sec- 
tion starting on page 5. A thorough understanding 
of its usage will insure optimum performance of the 
device. 

The device is available in 8-lead TO-5, one watt 
copper lead frame 8-pin mmi-DIP, and one and a 
half watt TO-8 packages. 


schematic diagram connection diagrams 

(1/2 of Circuit Shown) 



MH0026G/MH0026CG 
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absolute maximum ratings 

V + — V~ Differential Voltage 22V 

Input Current 100mA 

Input Voltage (V, N — V") 5.5V 

Peak Output Current 1.5 A 

Power Dissipation See curves 

Operating Temperature Range MH0026 -55°C to +125°C 

MH0026C 0°C to 85° C 

Storage Temperature Range -65° C to +1 50° C 

Lead Temperature (Soldering, 10 sec) 300°C 

dc electrical characteristics (Notes i& 2) 




LIMITS 


rAHAMfcTfcn 

CUIMDI 1 lUIMb 

MIN 

TYP 

MAX 


Logic "1” Input Voltage 

V OUT = V“ + 1.0V 

2.5 

1.5 


V 

Logic "1" Input Current 

V, N - V" = 2.5V, Vqut = V“ + 1.0V 


10 

15 

mA 

Logic “O'' Input Voltage 

V O ut = V + -1.0V 


0.6 

0.4 

V 

Logic “0“ Input Current 

V, N - V* = 0V, Vqut = V + - 1,0V 


-0.005 

-10 

jitA 

Logic “0“ Output Voltage 

V + = +5.0V, V~ = -12.0V 
V IN =-11.6 

4.0 

4.3 


V 

Logic “0“ Output Voltage 

V, N - V = 0.4V 

V + - 1 .0 

V + -0.7 


V 

Logic “1" Output Voltage 

V + = +5.0V, V' = -12.0V 
V, N = -9.5V 


-11.5 

-11.0 

V 

Logic “1" Output Voltage 

V| N - V~ = 2.5V 


V + 0.5 

V" + 1.0 

V 

“ON" Supply Current 

V + - V" = 20V, V, N - V - = 2.5V 


30 

40 

mA 

"OFF" Supply Current 

V + - V“ = 20V, V fN - V” = 0.0V 


10 

100 

ma 


ac electrical characteristics (Notes 1 & 2 , ac test circuit, t a =25°o 


Turn-On Delay (t 0 N) 


5.0 

7.5 

12 

ns 

Turn-Off Delay (t 0 pF ) 


5.0 

12 

15 

ns 

Rise time (t r ) - Note 3 

V + - V‘= 17V, C L = 250 pF 


12 


ns 


V + - V’ = 17V, C L = 500 pF 


15 

18 

ns 


C L = 1000 pF 


20 

35 

ns 

Falltime (t f ) — Note 3 

V + - V"= 17V, C L = 250 pF 


10 


ns 


V + - V”= 17V, C L = 500pF 


12 

16 

ns 


C L = 1000 pF 


17 

25 

ns 


Note 1: These specifications apply for V + — V = 10V to 20V, C|_ = 1000 pF, over the temperature range -55°C to +125°C 
for the MH0026 and 0°C to +85°C for the MH0026C, unless otherwise specified. 

Note 2: All typical values for the T/\ = 25°C. 

Note 3: Rise and fall time are given for MOS logic levels, i.e., rise time is transition from logic ''O'' to logic "1 " which is voltage 
fall. See waveforms on the following pages. 


ac test circuit 


> 50 C IN 

I 1000 pF 


rA 

(Vi i x 

MH0026 

[ <D0T> J 


switching time 
waveforms 
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typical performance characteristics 
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DC Power (Pqq) vs 
Duty Cycle 
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Input Current vs Input Voltage 


T a = 25°C 
- V + = 20V 
V" = 0V 


1/1 
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Optimum Input Capacitance vs 
Output Pulse Width 
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typical applications (cont.) 


AC Coupled MOS Clock Driver 



TWO PHASE 
► CLOCK TO 
SHIFT REGISTERS 


'See applications section on page 5 for detailed information on input/output design criterior 


DC Coupled RAM Memory Address or Precharge 
Driver (Positive Supply Only) 



TO ADDRESS 
LINES ON 
MM1103TYPE 
MEMORY SYSTEM 


Precharge Driver for MOS RAM Memories 


MH0026/MH0026C 





typical applications 











application information 


1.0 Introduction 


The MH0026 is capable of delivering 30 watts 
peak power (1.5 amps at 20 V needed to rapidly 
charge large capacitative loads) while its package is 
limited to the watt range. This section describes 
the operation of the circuit and how to obtain 
optimum system performance. If additional design 
information is required, please contact your local 
National field application engineer. 


2.0 Theory of Operation 


Conventional MOS clock drivers like the MH0013 
and similar devices have relied on the circuit 
configuration in Figure 1. The AC coupling of an 
input pulse allows the device to work over a wide 
range of supplies while the output pulse width 
may be controlled by the time constant - R x X Cx . 



FIGURE 1. Conventional MOS Clock Drive 


D 2 provides 0.7V of dead-zone thus preventing Qj 
and Q 2 from conducting at the same time. In 
order to drive large capacitive loads, Qx and Q 2 
are large geometry devices but C ob now limits 
useful output rise time. A high voltage TTL output 
stage (Figure 2) could be used; however, during 
switching until the stored charge is removed from 
Qi , both output devices conduct at the same time. 
This is familiar in TTL with supply line glitches in 
the order of 60 to 100 mA. A clock driver built 
this way would introduce 1.5 amp spikes into the 
supply lines. 



FIGURE 2. Alternate MOS Clock Drive 


Unique circuit design and advanced semiconductor 
processing overcome these clasic problems allow- 
ing the high volume manufacture of a device, the 
MH0026, that delivers 1.5A peak output currents 
with 20ns rise and fall times into lOOOpF loads. In 


a simplified diagram, Dx (Figure 3) provides 0.7V 
dead zone so that Q 3 is turned ON for a rising 
input pulse and Q 2 OFF prior to Qi turning ON a 
few nanoseconds later. D 2 prevents zenering of the 
emitter-base junction of Q 2 and provides an initial 
discharge path for the load via Q 3 . During a falling 
input, the stored charge in Q 3 is used beneficially 
to keep Q 3 ON thus preventing Q 2 from conduct- 
ing until Qi is OFF. Qx stored charge is quickly 
discharged by means of common-base transistor 
Q 4 . 

The complete circuit of the MH0026 (see sche- 
matic on page 1) basically makes Darlingtons out 
of each of the transistors in Figure 3. 



FIGURE 3. Simplified MH0026 


When the output of the TTL input element (not 
shown) goes to the logic "1" state, current is 
supplied through C tN to the base of and Q 2 
turning them ON, and Q 3 and Q 4 OFF when the 
input voltages reaches 0.7V. Initial discharge of 
the load as well as E-B protection for Q 3 and Q 4 
are provided by D x and D 2 . When the input 
voltage reaches about 1.5V, Q 6 and Q 7 begin to 
conduct and the load is rapidly discharged by Q 7 . 
As the input goes low, the input side of C (N goes 
negative with respect to V - causing Q 8 and Q 9 to 
conduct momentarily to assure rapid turn-off of 
Q 2 and Q 7 respectively. When Qx and Q 2 turn 
OFF, Darlington connected Q 3 and Q 4 rapidly 
charge the load toward V + vblts. R 6 assures that 
the output will reach to within one V BE of the 
V + supply. 

The real secret of the device's performance is 
proper selection of transistor geometries and resis- 
tor values so that Q 4 and Q 7 do not conduct at 
the same time while minimizing delay from input 
to output. 

3.0 Power Dissipation Considerations 

There are four considerations in determining 
power dissipations. 

1. Average DC power 

2. Average AC power 

3. Package and heat sink selection 

4. Remember— 2 drivers per package 
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application information (cont.) 


The total average power dissipated by the MH0026 
is the sum of the DC power and AC transient 
power. The total must be less than given package 
power ratings. 

P DISS =P AC + P DC - P M A X 

Since the device dissipates only 2mW with output 
voltage high (MOS logic "0"), the dominating 
factor in average DC power is duty cycle or the 
percent of time in output voltage low state (MOS 
logic "I”). Percent of total power contributed by 
P DC is usually neglible in shift register applications 
where duty cycle is less than 25%. P DC dominates 
in RAM address line driver applications where 
duty cycle can exceed 50%. 

3.1 DC Power (per driver) 

DC Power is given by: 

P DC = (V + -V-)X(l s(Lo>ul )X 

ON time 

OFF time-ON time 

or P DC = (Output Low Power) X (Duty Cycle) 
where: I S (low) = >s @ (V + - V~) 

Example 1: (V + = +5V, V' = -12V) 

a) Duty cycle = 25%, therefore 

p d C =17VX 40mA X 17/20 X 25% 
p DC = 145mW worst-case, each side 
p dc = typically 

b) Duty cycle = 5% 
p DC = 21mW 

c) See graph on page 3 

The above illustrates that for shift register applica- 
tions, the minimum clock width allowable for the 
given type of shift register should be used in order 
to drive the largest number of registers per clock 
driver. 

Example 2: (V + = -hi 7V, V~ = GND): 
a) Duty cycle = 50% 


Thus for RAM address line applications, package 
type and heat sink technique will limit drive 
capability rather than AC power. 

3.2 AC Transient Power (per driver) 

AC Transient power is given by: 

P AC = < V+ - V ~> 2XfXC L 
where: f = frequency of operation 

C L = Load capacitance (including all 
strays and wiring) 

Example 3: (V + = +5V, V~ = - 12V) 

p ac = 17X 17 X f(MHz) X 10 6 X 
C L (nF) X 10~ 9 

P AC = 290mW per MHz per lOOOpF 

Thus at 5MHz, a lOOOpF load will cause any driver 
to dissipate one and one half watts. For long shift 
registers, a driver with the highest package power 
rating will drive the largest number of bits for the 
lowest cost per bit. 

3.3 Package Selection 

Power ratings are based on a maximum junction 
rating of 175°C. The following guidelines are 
suggested for package selection. Graphs on page 3 
illustrate derating for various operating tempera- 
tures. 

3.31 TO-5 ("H") Package: Rated at 600mW still 
air (derate at 4.0mW/°C above 25°C) and 900mW 
with clip on heat sink (derate at 6.0mW/°C above 
25°C). This popular hermetic package is recom- 
mended for small systems. Low cost (about 10#) 
clip-on-heat sink increases driving capability by 
50%. 

3.32 8-Pin ("N") Molded Mini-DIP: Rated at 
600mW still air (derate at 4.0mW/°C above 25°C) 
and 1.0 watt soldered to PC board (derate at 
6.6mW/°C). Constructed with a special copper 
lead frame, this package is recommended for 
medium size commercial systems particularly 
where automatic insertion is used. (Please note for 
prototype work, that this package is only rated at 
600mW when mounted in a socket and not one 
watt until it is soldered down.) 


P D c = 290mW worst-case 
P DC = 218mW typically 
b) Duty cycle = 100?^ 

P DC = 580mW 


3.33 TO-8 ("G") Package: Rated at 1.5 watts 
still air (derate at 10mW/°C above 25°C) and 2.3 
watts with clip on heat sink (Wakefield type 
215-1.9 or equivalent— derate at 15mW/°C). 
Selected for its power handling capability and 
moderate cost, this hermetic package will drive 
very large systems at the lowest cost per bit. 
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application information (cont.) 

3.4 Summary— Package Power Considerations 

The maximum capacitative load that the MH0026 
can drive is thus determined by package type, heat 
sink technique, ambient temperature, AC power 
(which is proportional to frequency and capacitive 
load) and DC power (which is principally deter- 
mined by duty cycle). Combining equations pre- 
viously given, the following formula is valid for 
any clock driver with negligible input power and 
negligible power in output high state: 

^ , rv 10‘ 3 

C, (maxinpF) = X 

n 

P max<mW)< T A'P k 9> X R eq ~ <V + - V") 2 X (Dc) X 10 3 
(V^- V') 2 X Req X f(MHz) 

or: C L (max in pF) = 5 X 10 -3 X 

P m ax (mW) X 500 - V s 2 X Dc X 1 0 3 
V s 2 X 500 X f(MHz) 

Where: n = number of drivers per pkg. (2 for 
the MH0026) 

P max(mW)< T A, Pkg) = Package power 
rating in milliwatts for given package, 
heat sink, and max, ambient tempera- 
ture (See graphs) 

R eq = equivalent internal resistance 

R eq = (V+ - V-)/l s(Low) = 500 ohms (worst 
case over temperature for the MH0026 or 
660 ohms typically) 

V s = (V + - V") = total supply voltage across 
device 


Dc = Duty Cycle = 

Time in output low state 
Time in output low + Time in output high state 

Table I illustrates MH0026 drive capability under 
various system conditions. 

4.0 Pulse Width Control 

The MH0026 is intended for applications in which 
the input pulse width sets the output pulse width; 
i.e., the output pulse width is logically controlled 
by the input pulse. The output pulse width is given 
by: 

(PW) OUT = <PW) IN +i_!t=PW 1N +25ns 

Two external input coupling capacitors are re- 
quired to perform the level translation between 
TTL/DTL and MOS logic levels. Selection of the 
capacitor size is determined by the desired output 
pulse width. Minimum delay and optimum per- 
formance is attained when the voltage at the input 
of the MH0026 discharges to just above the 
devices threshold (about 1.5V). If the input is 
allowed to discharge below the threshold, t OFF 
and t f will be degraded. The graph on page 3 
shows optimum values for C iN vs desired output 
pulse width. The value for C, N may be roughly 
predicted by: 

C in = (2X 10- 3 )(PW) out 

For an output pulse width of 500ns, the optimum 
value for C |N is: 

C IN = (2 X 10 -3 )(500 X 1 0~ 9 ) = lOOOpF 


TABLE 1. Worst Case Maximum Drive Capability for MH0026* 


PACKAGE TYPE 

TO-8 WITH 
HEAT SINK 

TO-8 

FREE AIR 

MINI-DIP 

SOLDERED DOWN 

TO-5 AND MINI-DIP 
FREE AIR 

Max. 

Operating 

Frequency 

Max. 

Ambient 

^\Temp. 

4 

Duty Cycle' 

60° C 

85°C 

60° C 

85°C 

60° C 

85° C 

60° C 

85° C 

100kHz 

5% 

30 k 

24 k 

19 k 

15 k 

13 k 

10k 

7.5k 

5.8k 

500kHz 

10% 

6.5k 

5.1k 

4.1k 

3.2k 

2.7k 

2k 

1.5k 

1.1k 

1MHz 

20% 

2.9k 

2.2k 

1.8k 

1 4k 

1.1k 

840 

600 

430 

2MHz 

25% 

1.4k 

1.1k 

850 

650 

550 

400 

280 

190 

5MHz 

25% 

620 

470 

380 

290 

240 

170 

120 

80 

10MHz 

25% 

280 

220 

170 

130 

110 

79 

- 

- 


♦Note Values in pF and assume both sides in use as non-overlaping 2 phase driver, each side operating 
at same frequency and duty cycle with (V + - V~) = 17V For loads greater than 1200 pF, 
rise and fall times will be limited by output current, see Section 5 0 
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MH0026/MH0026C 


application information (cont.) 


5.0 Rise & Fall Time Considerations(Note 3) 

The MH0026's peak output current is limited to 
1.5A. The peak current limitation restricts the 
maximum load capacitance which the device is 
capable of driving and is given by: 

I = C l $<1.5A 

The rise time, t r , for various loads may be 
predicted by: 

t r = (AV)(250X 10" 12 +C L ) 

Where: AV = The change in voltage across C L 
s V+- V - 

C L = The load capacitance 
For V + - V” = 20V, C L = 1000pF, t r is: 

t r a (20V)(250X 10" 12 + 10“ 12 ) 

= 25ns 

For small values of C L , equation above predicts 
optimistic values for t r . The graph on page 3 
shows typical rise times for various load capaci- 
tances. 

The output fall time (see Graph) may be predicted 
by: 

t f s2.2R(C s +C± ) 

h FE + 1 

6.0 Clock Overshoot 

The output waveform of the MH0026 can over- 
shoot. The overshoot is due to finite inductance of 
the clock lines. It occurs on the negative going 
edge when Q 7 saturates, and on the positive edge 
when Q 3 turns OFF as the output goes through 
V + - V be . The problem can be eliminated by 
placing a small series resistor in the ouput of the 
MH0026. The critical valve for R s =2\/L/C£ where 
L is the self-inductance of the clock line. In 


practice, determination of a value for L is rather 
difficult. However,R s is readily determined emper- 
ically, and values typically range between 10 and 
51 ohms. R s does reduce rise and fall times as 


7.0 Clock Line Cross Talk 

At the system level, voltage spikes from 0i may be 
transmitted to 0 2 (and vice-versa) during the 
transition of 0 X to MOS logic "1". The spike is 
due to mutual capacitance between clock lines and 
is, in general, aggravated by long clock lines when 
numerous registers are being driven. Transistors 
Q 3 and Q 4 on the 0 2 side of the MH0026 are 
essentially "OFF" when 0 2 is in the MOS logic 
"0" state since only micro-amperes are drawn 
from the device. When the spike is coupled to 0 2 , 
the output has to drop at least 2 V BE before Q 3 
and Q 4 come on and pull the output back to V + . 
A simple method for eliminating or minimizing 
this effect is to add bleed resistors between the 
MH0026 outputs and ground causing a current of 
a few milliamps to flow in Q 4 . When a spike is 
coupled to the clock line Q 4 is already "ON" with 
a finite h fe . The spike is quickly clamped by Q 4 . 
Values for R depend on layout and the number of 
registers being driven and vary typically between 
2k and 10k ohms. 

8.0 Power Supply Decoupling 

Power supply decoupling is a widespread and 
accepted practice. Decoupling of V + to V~ supply 
lines with at least 0.1 /iF noninductive capacitors 
as close as possible to each MH0026 is strongly 
recommended. This decoupling is necessary 
because otherwise 1.5 ampere currents flow during 
logic transition in order to rapidly charge clock 
lines. 
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IMS Interface Circuits 

MH8808 dual high speed MOS clock driver 


general description 

The MH8808 is a high speed dual MOS clock 
driver intended to drive the two phases of a 
memory array of 500 pF per phase at rates up to 
4 MHz. The design includes output current limit- 
ing for controlled rise and fall times, and thermal 
shutdown which protects the chip against exces- 
sive power dissipation or accidental output shorts. 
Two DTL/TTL compatible status outputs monitor 
clock outputs and provide a corresponding TTL 
logic level for status indication. Both direct and 
internally damped outputs are available for each 
phase to suit the particular application. It is ideally 
suited for driving MM5262 2k RAMs. 


features 

■ Highspeed: 18 ns typ delay and 20 ns typ rise 
and fall times with 500 pF load 

■ Current limited outputs ±450 mA typ 

■ Direct and damped outputs available 

■ Thermal shutdown protection 

■ TTL compatible status outputs 

■ 1W dissipation capability at 25°C T A 

■ 16 pin cavity dual-in-line package 

■ Output high level clamped to +5V 


connection diagram 


Dual-ln-Line Package 


DAMPED V DD DAMPED 

Vss OUT OUT , * , OUT OUT NC 



(TTL) (TTL) 

*D0 NOT CONNECT TO THIS PIN. 


TOP VIEW 
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MH8808 




MH8808 


absolute maximum ratings 




v ss 

VbB - VpD 

Total Power Dissipation (Note 1) 
Operating Temperature Range 

+7V 

26V 

1W 

0°C to +70°C 




electrical characteristics 




The following apply for V BB = +7V, V ss = +5V, V DD = -15V, T A = 25°C unless otherwise stated 



PARAMETER . 

CONDITIONS 

MIN 

MAX 

UNITS 

Input Current 

V, N = -9V (Note 2) 


10 

mA 

Output Low Voltage 

I OU t = + 1 mA,V IN = -10V 
(Note 2) 

-14 


V 

Output High Voltage 

Iqut = “1 m A, V, N = -14V 

4 5 

5 3 

V 

Status "1 " Voltage 

l OU T = -250 /iA, V 1N = -14V 

3 


V 

Status "0” Voltage 

1 out = 20 m A, V ijsj = —10V 
(Note 2) 


05 

V 

Output Leakage Current 
Damping Resistor 

V BB = +8.5V, V SS =5V 
V DD = -17 5V, V OUT = +8 5V 
Vin = open 

4 

100 

MA 

n 

'bb 

V IN = -11 5V 

V ss = +6 5V, V dd = -17 5V 
V BB = +8 5V (Note 2) 


32 

mA 

•ss 

V, N --11 5V 

V ss = +6 5V, V DD = -17 5V 
V BB = +8 5V (Note 2) 


23 

mA 

•dd 

V, N = -11 5V 

Vss= +6 5V, V DD = -17 5V 
V BB = +8 5V (Note 2) 


-55 

mA 

Output Rise Time 

C L = 500 pF 


26 

ns 

Output Fall Time 

C L = 500 pF 


26 

ns 

Delay to Negative-Going Output 

C L = 500 pF 

7 

22 

ns 

Delay to Positive-Going Output 

C L = 500 pF 

10 

!! 1 

ns 

Note T Maximum junction temperature is 110"C For operation above 25° C derate at 85°C/W 0 ja for still air 
Note 2. Test only one input high (more positive) at a time 
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MS Future Products 

DM5446A/DM7446A(SN5446A/SN7446A), 

D M 5447A/ D M7447A( SN 5447 A/S N7447A) , 

DM 5448/ DM7448 (SN5448/SN7448) 

BCD to 7-segment decoder/drivers 


general description 

This versatile series of 7-segment display drivers 
fulfills a wide variety of requirements for most 
active high (common cathode) and active low 
(common anode) Light Emitting Diodes (LED) 
or lamp displays. Each device fully decodes a 
4-bit BCD input into a number from 0 through 9 
in the standard 7-segment display format, and 
BCD numbers above 9 into unique patterns that 
verify operation. All circuits operate off of a 
single 5.0V supply. 


The DM5446A/DM7446A has active-low, open- 
collector outputs that will drive segments requiring 
up to 40 mA of current. The outputs are capable 
of withstanding 30V at a maximum leakage current 
of 250/iA. This configuration is particularly well 
suited for common anode LED displays or higher 
voltage lamp displays. The high sink current 
capability also allows this circuit to be used in 
the multiplex or nonmultiplex mode of display 
drive. In addition, the device may be used to 
drive logic circuits since its normalized fanout 
is 25. 


The DM5447A/DM7447A has the same output 
characteristics as the DM5446A/DM7446A except 
that the outputs withstand 15V at a maximum 


leakage current of 250juA. Since its output configu- 
ration is the same as the DM5446A/DM7446A 
its applications will also be the same, the only 
restriction is that a lower voltage type display be 
used because of the reduced output voltage limit 
of 15V. 


The DM5448/DM7448 has active-high, passive- 
pull up outputs with a fanout of 4. Typical source 
current is 2.0 mA at an output voltage of 0.85V. 
The sink capability is 6.4 mA at a maximum 
drop of 0.4V. It is normally used to drive logic 
circuits, operate high-voltage loads such as electro- 
luminescent displays through buffer transistors or 
SCR switches, and in low current common cathode 
Non-Multiplex LED applications. 

features 

■ Lamp-test input 

■ Leading/trailing zero suppression (RBI and 
RBO) 

■ Blanking input that may be used to modulate 
lamp intensity or inhibit output 

■ TTL and DTL compatible 

■ Input clamping diodes 


connection diagrams 


V C c 


|16 

15 

14 

13 

12 

11 

10 

9 










Of 0g o a o b o c o d 

o e - 

lc LT RB/0 RB/I l D 'a 









1 

2 

3 

4 

5 

6 

7 1 8 


GND 

TOP VIEW 


DM 5448/DM7 448 


V C c 


Jt6 

15 

14 

13 

12 

11 

lio 

9 





□ 



L_ 




r 

0, 

l c L 

g 0 a 0 b 0 C 0 d 

o e 

T R8/0 RB/I l D l A 

»■ 











in 

[2 

13 

4 

[5 

16 
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GND 

TOP VIEW 

DM 5446 A/ DM7 446 A 
DM5447 A/DM7447 A 
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DM 548 5/ DM748 5, DM54123/DM74123 


DM5485/DM7485(SN5485/SN7485) 
4-bit magnitude comparator 


general description 

The DM5485/DM7485 performs magnitude com- 
parison of straight binary and BCD (8421) codes. 
Three fully decoded decisions on two 4-bit words 
(A & B) are made and brought to three outputs. 

This device is fully expandable by use of cascading 
inputs. When expanded the total comparison time 
is a function of word length and is two gate delays 
(« 12 ns) for each four bit section added to the 
basic device delay. 

features 

■ Greater than, less than and equal to in one 
package 

truth table 


■ Easily expandable through high speed cascading 
inputs 

■ Typical power 275 mW 

connection diagram 

Vcc 



COMPARING 

INPUTS 

CASCADING 

INPUTS 

OUTPUTS 

A3, B3 

A2, B2 

A1, B1 

A0, B0 

A > B 

A < B 

A = B 

A > B 

A < B 

A = B 

A3 > B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3 < B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 > B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 < B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 >B1 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 <B1 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

A0 > B0 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

A0< B0 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

A0 = B0 

H 

L 

L 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

A0 = B0 

L 

H 

L 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

A0 = B0 

L 

L 

H 

L 

L 

H 


NOTE: H = high level, L = low level, X = irrelevant 


DM54123/DM74123(SN54123/SN74123) 
TTL/monostable multivibrator 


general description 

The DM541 23/DM741 23 is a dual retriggerable, 
resettable monostable multivibrator providing an 
output pulse whose duration and accuracy is a 
function of external timing components. Its inputs 
and outputs are standard TTL and compatible with 
all 5400 and 7400 products. 

There are two inputs per function, one active LOW 
and one active HIGH. This permits triggering on 
either the leading (positive going) or trailing (nega- 
tive going) edge. Triggering is independent of input 
transition time or pulse width. An input cycle 
time shorter than the output R*C cycle time will 
retrigger the DM54123 and result in a continuous 
output. 

Retriggering may be inhibited by tying the Q out- 
put to the active LOW trigger input or the Q 
output to the active HIGH input. 

The true output may be forced LOW during any 
phase of input or output timing by connecting a 
logic LOW level to the reset input. 


features 

■ Retriggerable 0% to 100% duty cycle 

■ TTL compatible inputs and outputs 

■ Triggers on leading or trailing edge 

■ Complementary outputs 

■ Compensated for temperature and power supply 
variations 

■ High speed trigger to Q 21 ns (typ.) 


connection diagram 

Vcc Rx C x 




DM54141/DM74141 (SN54141/SN74141) 
BCD to decimal decoder/driver 


general description 

The DM54141/DM74141 is a second-generation 
BCD-to-decimal decoder designed specifically to 
drive cold cathode indicator tubes. This decoder 
demonstrates an improved capability to minimize 
switching transients in order to maintain a stable 
display. 


Full decoding is provided for all possible input 
states. For binary inputs 10 through 15, all the out- 
puts are off. Therefore the DM54141 /DM741 41, 
combined with a minimum of external circuitry, 
can use these invalid codes in blanking leading- 
and/or trailing-edge zeros in a display as shown in 
the typical application data. The ten high-perform- 
ance NPN output transistors have a maximum 
reverse current of 50juA at 55V. 


Low-forward-impedance diodes are also provided 
for each input to clamp negative-voltage transitions 
in order to minimize transmission-line effects. 
Power dissipation is typically 55 mW, which is 
about one-half the power requirement of earlier 
designs. 

features 

■ Drives cold cathode numeric indicator tubes 
directly 

■ Low leakage current at 55V (50/iA max.) 

■ Low power dissipation of 55 mW (typ.) 

■ Fully decoded inputs ensure all outputs off for 
invalid codes 

■ Input clamp diodes for minimizing transmission 
line effects 


connection diagram 


Vcc 


16 15 

14 

13 1 1 2 

11 

10 

9 
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DM 54160/ DM74160 Series 


DM54160/DM74160(SN54160/SN74160) 
decade counter with asynchronous clear 
DM54161/DM74161(SN54161/SN74161) 
binary counter with asynchronous clear 
DM54162/DM74162(SN54162/SN74162) 
decade counter with synchronous clear 
DM54163/DM74163(SN54163/SN74163) 
binary counter with synchronous clear 

general description 

These synchronous, presettable counters feature 
an internal carry look-ahead for application in 
high-speed counting schemes. The DM54160/ 

DM74160 and DM54162/DM74162 are decade 
counters and the DM541 61 /DM741 61 and 
DM541 63/DM741 63 are 4-bit binary counters. 

A low level at the load input disables counting 
and causes the outputs to agree with the data 
input after the next positive clock edge. The 
clear function for the DM541 62/DM741 62 and 
DM541 63/DM741 63 is synchronous and a low 
level at the clear input sets all four outputs low 
after the next positive clock edge. The clear 
function for the DM541 60/DM741 60 and 
DM54161/DM74161 is asynchronous and a low 
level at the clear input sets all four outputs low 
regardless of the state of the clock. 

Counting is enabled when both count enable 
inputs are high. Input T is fed forward to also 


connection diagram 


V C c 


Jl6| 

15 

14 

13 

12 

11 

10 

9 
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GND 

TOP VIEW 


enable the carry out. The carry output is a 
positive pulse with a duration approximately equal 
to the positive portion of Q A and can be used to 
enable successive cascaded stages. High to low 
level transitions at the enable P or T inputs 
should occur only when the clock is high. 

features 

■ Internal look-ahead for fast counting schemes 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Synchronously programmable 

■ Load control line 

■ Diode-clamped inputs 

■ Typical max input clock frequency 35 MHz 
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DM54170/DM74170(SI\I54170/SN74170) 4-by-4 register file 
general description 


This 16-bit Register File is organized as four 
4-bit words. Separate Read Select and Write Select 
inputs allow simultaneous reading and writing 
from different locations. 

Four data inputs are available which are used to 
supply the 4-bit word to be stored. Location of the 
word is determined by the write address inputs A 
and B in conjunction with a write-enable signal. 
Data applied at the inputs should be in its true 
form. That is, if a high-level signal is desired from 

connection diagram 


the output, a high-level is applied at the data input 
for that particular bit location. The latch inputs 
are arranged so that new data will be accepted 
only if both internal address gate inputs are high. 
When this condition exists, data at the D input is 
transferred to the latch output. When the write 
enable input, G w , is high, the data inputs are 
inhibited and their levels can cause no change in 
the information stored in the internal latches. 
When the read enable input, G R , is high, the data 
outputs are inhibited and remain high. 



GND 

TOP VIEW 

DM54195/DM74195(SN54195/SN74195) 

4-bit parallel-access shift registers 

general description 

permit the first stage to perform as a J-K, D-, or 
T-type flip-flop as shown in the function table. 

features 

■ Synchronous parallel load 

■ Positive edge triggered clocking 

■ Parallel inputs and outputs from each flip-flop 

■ Direct overriding clear 

■ J and K inputs to first stage 

■ Complementary outputs from last stage 

■ For use in high performance: 
Accumulators/Processors 
Serial to parallel, parallel to serial converters 

■ Typical power dissipation 195 mW 

■ Typical clock frequency 39 MHz max 

connection diagram 



GND 

TOP VIEW 


The DM541 95/DM741 95 are 4-bit shift registers 
which feature parallel inputs, parallel outputs, J-K 
serial inputs, shift/load control input, and a direct 
overriding clear. All inputs are buffered to lower 
the input drive requirements. The registers have two 
modes of operation: 

Parallel (Broadside) Load 

Shift (In direction Q A toward Q D ) 

Parallel loading is accomplished by applying the 
four bits of data and taking the shift/load control 
input low. The data is loaded into the associated 
flip-flop and appears at the outputs after the 
positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the 
shift/load control input is high. Serial data for this 
mode is entered at the J-K inputs. These inputs 
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DM7544/DM8544 TRI-STATE® quad switch debouncer 


general description 

The DM7544/DM8544 is a Quad Switch Debouncer 
for use in front panel and similar applications. 
The part consists of four RS flip-flops, with 
internal pull up resistors for increased noise 
immunity, which store the switch condition infor- 
mation. A strobe output is available which allows 
sampling of the switch information at a pre- 
determined time. TRI-STATE® outputs are pro- 
vided for switch line bus connections. 


features 

■ Eliminates push-button noise 

■ Allows clocked devices to be operated from 
switches 


■ Maximum power dissipation 


Bus-line connectable 


connection diagram 


1 16 115 1 1 4 1 1 3 1 12 111 |10 |9 


|1 1 2 1 3 1 4 1 5 |6 |7 1 8 

GND 

TOP VIEW 


DM7555/DM8555 TRI-STATE @ programmable decade counter 


general description 

The DM7555/DM8555 is a TRI-STATE four-bit 
decade counter which has both conventional and 
TRI-STATE outputs. When the TRI-STATE out- 
puts are in the high-impedance mode, they can be 
used to load information into the subsequent stage. 
This is particularly useful in applications involving 
program counters. Fully synchronous operation 
results when these devices are cascaded. 


connection diagram 


116 115 114 113 112 111 110 19 


features 

■ Typical power dissipation 

■ Target propagation delay 

■ Target clock frequency 


375 mW 
27 ns 
50 MHz 


!l 12 13 14 15 16 1 7 


logic diagram 







DM7556/DM8556 TRI-STATE°prog ram m able binary counter 


general description 

The DM7556/DM8556 is a TRI-STATE four-bit 
binary counter which has both conventional and 
TRI-STATE outputs. When the TRI-STATE out- 
puts are in the high-impedance mode they can be 
used to load information into the subsequent stage. 
This is particularly useful in applications involving 
program counters. Fully synchronous operation 
results when these devices are cascaded. 

features 

■ Typical power dissipation 375 mW 

■ Target propagation delay 27 ns 

■ Target clock frequency 50 MHz 

logic diagram 


connection diagram 
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DM75493 4-segment LED driver 
DM75494 6-digit LED driver 


general description 

The DM75493 and DM75494 are designed to be 
used to interface between MOS and LED displays. 
These two devices are pin equivalent to the 
DM75491 and DM75492 but have several advan- 
tages. The DM75493 and DM75494 can be 


operated at lower supply voltages and therefore 
will reduce power consumption. The DM75493 
is designed to give a relatively constant current 
through an external resistor, independent of sup- 
ply voltage. Each circuit has a blanking input. 


connection diagrams 

V C c Vcc 





9-7 


DM7556/DM8556, DM75493, DM75494 




DM7833/ DM8833, DM7834/DM8834, DM7835/DM8835, DM7839/DM8839 


DM7833/ DM 8833, DM78 34/ DM88 34, DM7835/DM8835 , 
DM7839/DM8839 quad TRI-STATE® transceivers 


general description 

This family of TRI-STATE® party line trans- 
ceivers offer extreme versatility in bus organized 
data transmission systems. The data bus may be 
unterminated, or terminated DC or AC at one or 
both ends. Drivers in the third (high impedance) 
state load the data bus with a negligible leakage 
current. The receiver input current is low allowing 
at least 100 driver/ receiver pairs to utilize a single 
bus. The bus loading is unchanged when V cc = 0V. 
The receiver incorporates hysteresis to provide 
greater noise immunity. All devices utilize a high 
current TRI-STATE output driver. The DM7833/ 
DM8833 and DM7835/DM8835 employ TRI- 
STATE outputs on the receiver also, while on 
the DM7834/ DM8834 and DM7839/DM8839 the 
receiver outputs are standard active pull up T 2 L. 

The DM7833/DM8833 are non-inverting quad 
transceivers with a common driver disable con- 
trol and a common receiver disable control. 

The DM7839/DM8839 are non-inverting quad 
transceivers with a common two-input driver 
disable control. 

The DM7834/DM8834 are inverting quad trans- 
ceivers with a common two input driver disable 
Control. 


connection diagrams 

DVR 



TOP VIEW 

DM7833/DM8833 


V C c Bd 'd Od B c >c 0 C giS 



DM7835/DM8835 


The DM7835/DM8835 are inverting quad trans- 
ceivers with a common driver disable control 
and a common receiver disable control. 


features 


Receiver hysteresis 450 mV (typ) 

Receiver noise immunity 1.4V (typ) 


Receiver input current 50 //A (max) 

for normal V cc or 


V cc = OV 

Receivers 

Sink 

Source 


16 mA at 0.4V (max) 
2.0 mA (mil) 


5.2 mA (com) 


at 2.4V (min) 


■ Drivers 

Sink 50 mA at 0.5V (max) or 

32 mA at 0.4V (max) 
Source 10.4 mA at 

2.4V (min) 


■ Drivers have TR l-STATE outputs 

■ DM7833/DM8833 and DM7835/DM8835 re- 
ceivers have TRI-STATE outputs 

■ Capable of driving 10017 DC terminated buses 

■ 74 series TTL compatible 


DVR 

Vcc Id 0d Ic ®c DIS 



DM7834/ DM8834 


DVR 



DM7839/DM8839 
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DM7856/DM8856, 

DM8857, 

DM7858/DM8858 BCD-to-7segment LED drivers 


general description 

This series of 7-segment display drivers fulfills a 
wide variety of requirements for most active high 
(common cathode) Light Emitting Diodes (LED). 
Each device fully decodes a 4-bit BCD input into a 
number from 0 through 9 in the standard 7-segment 
display format, and BCD numbers above 9 into 
unique patterns that verify operation. All circuits 
operate off of a single 5.0V supply. 

The DM 7 856/DM 8856 has active-high, passive 
pull-up outputs which provide a typical source 
current of 6.0 mA at an output voltage of 1.7V. 
The applications are the same as for the DM5448/ 
DM7448 except that more design freedom is 
allowed with higher source current levels. This 
circuit was designed to drive the MAN-4 or equiv- 
alent type display directly without the use of 
external current limit resistors. 

The DM8857 has active-high outputs and is de- 
signed to be used with common cathode LED's 
in the multiplex mode. It provides a typical source 
current of 50 mA at an output voltage of 2.3V. 

connection diagram 


In addition, with the use of an external current 
limit resistor per segment, this circuit can be used 
in higher current nonmultiplex LED applications. 

The DM7858/DM8858 has active high outputs 
with source current adjustable with the use of 
external current limit resistors, one per segment. 
This feature allows extreme flexibility in source 
current value selection for either multiplex or 
non-multiplex common cathode LED drive applica- 
tions. It allows the system designer freedom to tailor 
the drive current for his particular applications. 

features 

■ Lamp-test input 

■ Leading/trailing zero suppression (RBI and 
RBO) 

■ Blanking input that may be used to modulate 
lamp intensity or inhibit output 

■ TTL and DTL compatible 

■ Input clamping diodes 


v cc 
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15 

14 

13 

12 

ii 

10 

g 
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GND 

TOP VIEW 
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DM7856/DM8856, DM8857. DM7858/DM8858 



DM8864, DM8866, DM7887/DM8887.DM7889/DM8889, DM7897/ DM8897 


DM8864 9-digit LED driver 
DM8866 7-digit LED driver 

general description 

The DM8864 is a 9-digit LED cathode driver and 
the DM8866 is a 7-digit LED cathode driver. They 
are designed to interface between MOS calculator 
or clock circuits supplying 2.0 mA, and LED 

connection diagrams 

Vcci V C C2 



DM8864 


display operating up to 50 mA. In a multiplex 
mode. They feature a "low battery" indicator 
driver which will light a decimal point whenever a 
9.0V battery drops below 6.5V typically. 


Vcci Vcc 2 



DM8866 


DM7887/DM8887 8-digit high voltage 
anode driver (active-high inputs) 
DM7889/DM8889 high voltage segment driver 
DM7897/DM8897 8-digit high voltage 
anode driver (active-low inputs) 


general description 

The DM7 887/DM 8887 and DM7897/DM8897 are 
designed to drive the individual anodes of a-seven 
segment (cathodes) high-voltage gas discharge panel 
in a time multiplexed fashion. 

When driven with appropriate input signals, the 
driver will switch voltage and impedance levels at 
the anode. This will allow or prevent ionization 
of gas around selected cathode in order to form a 
numeric display. Their main application will be 
to act as buffers between MOS outputs (fully- 
decoded) and the anodes of a gas-discharge panel, 
since the devices can source up to 16 mA at a low 
impedance and can tolerate more than 55V in the 
off state. 

DM7889/DM8889 is capable of driving eight 
segments of a high-voltage display tube with a 

connection diagrams 


constant output sink current, which can be adjusted 
by external program resistor, R P . The program 
current is half that of output on current. In the 
"OFF" state the outputs can tolerate more than 
80V. The ratio of "ON" output currents is within 
±10%. Inputs have negative clamp diodes. Active 
high input logic. The main application of the 
device is to interface MOS circuits to high-voltage 
displays. The total power dissipation in the package 
is low. 

features 

■ Versatile circuits for a wide range of display 
applications 

■ High breakdown voltages 

■ Low power dissipation 



TOP VIEW 

DM7887/DM8887 


V EE (SUB) 


TOP VIEW 

DM7889/DM8889 


TOP VIEW 

DM7897/DM8897 
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DM54L123/DM74L123(SN54L123/SN74L123) 
dual TTL/monostable multivibrator 


general description 


features 


The DM54L123 is a low power dual retriggerable, 
resettable monostable multivibrator providing an 
output pulse whose duration and accuracy is a 
function of external timing components. Its inputs 
and outputs are compatible with all 54L and 74L 
products. 

There are two inputs per function, one active LOW 
and one active HIGH. This permits triggering on 
either the leading (positive going) or trailing (neg- 
ative going) edge. Triggering is independent of 
input transition time or pulse width. An input 
cycle time shorter than the output R*C cycle time 
will retrigger the DM54L123 and result in a con- 
tinuous output. 

Retriggering may be inhibited by tying the Q out- 
put to the active LOW trigger input or the Q 
output to the active HIGH input. 

The true output may be forced LOW during any 
phase of input or output timing by connecting a 
logic LOW level to the reset input. 


Low power 
Resettable and 
retriggerable 


25 mW 
0% to 100% 
duty cycle 


Low power TTL compatible inputs and outputs 

Triggers on leading or trailing edge 

Complementary outputs 

Compensated for temperature power supply 

variations 

High speed, trigger to Q 50 ns (typ) 


connection diagram 



C x R x GND 


DM70L95/DM80L95, 

DM70L97/DM80L97 TRI-STATE® hex buffers 


general description 

The DM70L95/DM80L95 and DM70L97/DM80L97 
are a collection of six non-inverting buffer gates 
which can be disabled to provide a high impedance 
(TRI-STATE) output. The disable function is per- 
formed by two inputs, DISt and DIS 2 , which pro- 
duce the TRI-STATE when taken high. For the 
DM70L95/DM80L95 all outputs go to the Hi-z 
STATE if DIS-i or DIS 2 are high. For the DM70L97/ 
DM80L97, outputs 1, 2, 3, and 4 are disabled 
(Hi-z) when DIS-) = "1" and outputs 5 and 6 are 
disabled (Hi-z) for DIS 2 = “I." 


features 

■ TRI-STATE outputs 

■ Typical power dissipation 22 mW 

■ Typical propagation delay 40 ns 

■ DM70L95/DM80L95 and DM70L97/DM80L97 
have same pinouts as DM7095 and DM7097 
respectively 


connection diagrams 



DM70L95/DM80L95 


Vcc 


[16 1 1 5 |14 1 

Lr-\Fl 1 

13 1 1 2 

njioj 9 

[-L>J t 

i I2I3I 

4 15 

\& 17 18 


GND 


DM70L97/DM80L97 
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DM54L123/DM74L123.DM70L95/DM80L95.DM70L97/DIVI80L97 



DM70L96/DM80L96, DM70L98/DM80L98, DM54S200/DM74S200 


DM70L96/DM80L96.DM70L98/DM80L98 TRI-STATE® hex buffers 


general description 

The DM70L96/DM80L96 and DM70L98/DM80L98 
are a collection of six inverting buffer gates which 
can be disabled to provide a high impedance 
(TRI-STATE) output. The disable function is per- 
formed by two inputs, DIS-, and DIS 2 , which 
produce the TRI-STATE when taken high. For the 
DM7QL96/DM80L96 all outputs go to the Hi-z 
STATE if DISt or DIS 2 are high. For the 
DM70L98/DM80L98, outputs 1, 2, 3, and 4 are 
disabled (Hi-z) when DIS 1 = "1" and outputs 5 
and 6 are disabled (Hi-z) for DIS 2 = "1 ." 

connection diagrams 

V C c 



features 

■ TRI-STATE outputs 

■ Typical power dissipation 17 mW 

■ Typical propagation delay 30 ns 

■ DM70L96/DM80L96 and DM70L98/DM80L96 
have same pinouts as DM7096 and DM7098 
respectively 



DM54S200/DM74S200 (SN54S200/SN74S200) 
256-bit read/write memories with TRI-ST ATE^outputs 


general description 

The DM54S200/DM74S200 256-bit active-element 
memories are monolithic transistor-transistor logic 
(TTL) integrated circuits organized as 256 words 
of one bit each. They are fully decoded and have 
three gated memory-enable inputs to simplify 
decoding required to achieve the desired system 
organization. The memories feature PNP input 
transistors which reduce the low-level input current 
requirement to a maximum of -0.25 milliamperes, 
only one-eight that of a normalized Series 54S/74S 
load factor. The memory-enable circuitry is imple- 
mented with minimal delay times to compensate 
for added system decoding. 

The TRI -STATE output combines the convenience 
of an open-collector with the speed of a totem- 
pole output; it can be bus-connected to other 
similar outputs, yet it retains the fast-rise-time 
characteristics of the TTL totem-pole output. 

Write Cycle: The complement of the information 
at the data input is written into the selected 
location when all memory-enable inputs and write- 
enable input are low. Whi(e the write-enable input 
is low, the output is in the high-impedance state. 
When a number of outputs are bus-connected, this 
high-impedance output state will neither load nor 
drive the bus line, but it will allow the bus line to 
be driven by another active output or a passive 
pull-up if desired. 

Read Cycle: The stored information (complement 
of information applied at the data input during 


the write cycle) is available at the output when the 
write-enable input is high and the three memory- 
enable inputs are low. When any one of the 
memory enable inputs is high, the output will be 
in the high-impedance state. 

features 

■ Schottky-clamped for high-speed memory 
systems: 

Access from memory -enable inputs 20 ns typ 
Access from address inputs 31 ns typ 

Power dissipation 1.7mW/bittyp 

■ TRI-STATE output for driving bus-organized 
systems and/or highly capacitive loads 

■ Fully decoded, organized as 256 words of one 
bit each 

■ Compatible with most TTL and DTL logic 
circuits 

■ Multiple memory-enable inputs to minimize 
external decoding 

connection diagram 

VccA/I c A/I h d/i w/e a/i g a/i f a/i e 
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LM75461, LM75462, LM75463, LM75464 
dual peripheral drivers (high voltage) 


general description 


These circuits are high voltage versions of the 
LM75451 A, LM75452, LM75453, and LM75454 
series. Pin configurations for the corresponding 
parts in the two series are identical. Each circuit 
contains two independent high voltage transistors 
each capable of sinking 300 mA at the same time. 

features 

■ High breakdown 

■ Outputs withstand high voltage with V cc = 0V 
for power strobing applications 

connection diagrams 



LM75461 


■ Both outputs can sink 300 mA simultaneously 

■ Two separate drivers per package 

■ 0°C to 70°C operation 

■ Identical pin configurations as the lower voltage 
LM75450 series equivalents 

■ 8-pin mini-dual-in-line package 

■ Inputs have clamp diodes and are DTL/TTL 
compatible 


V cc B2 A2 X2 



LM75462 
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LM75461,LM75462,LM75463 .LM75464 



MH7803/MH8803, MH7807/MH8807 


MH7803/MH8803, 

MH7807/MH8807 oscillator/clock drivers 


general description 

The MH7803/MH8803 and MH7807/MH8807 are 
complete self-contained two-phase oscillators and 
clock driver subsystems for MOS micro-computer, 
calculator and shift register systems. 

features 

■ No external timing components 

■ Two non-overlapping outputs 

■ Both frequency and pulse width are voltage 
controlled 


■ Frequency adjustable from 1 00 kHz to 500 kHz 
(MH7803/MH8803) and from 400 kHz to 
2 MHz (MH7807/MH8807) 

■ Pulse width adjustable from 300 ns to 2/is 

■ Low power for battery operation 

■ TTL outputs for verification and synchroniza- 
tion 

■ Both direct and damped MOS outputs 


logic diagram 



connection diagrams 




MH7803/MH8803 MH7807/MH8807 
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MH8804 quad MOS memory driver 
MH8805 dual MOS memory driver 


general description features 

±500 mA 
20 ns 
15 ns 
Vss-1-OV 
0.3V 
TTL/DTL 

connection diagrams 



MH8804 MH8805 


The quad MH8804 and the dual MH8805 are 
bipolar to MOS drivers specifically designed to 
drive input address lines for MOS memory arrays 
using MM1103 type RAMs. The MH8804 is pin 
compatible with the 13207 and the MH8805 with 
the SN75361. 


■ Current mode output drive 

■ Rise and fall times 

■ Delaytimes 

■ High output voltage 

■ Low output voltage 

■ Input levels 
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AC Test Circuits 


+4 5V V c 



V CC =+5V 



Vin Vcci = V cc 

TO CHANNEL "A" +2 0Vdc 


VoUT V 0 UT 

OR NOR 



ALL INPUT AND OUTPUT CABLES TO THE SCOPE ARE EQUAL LENGTHS OF 50-OHM COAXIAL CABLE 
WIRE LENGTH SHOULD BE < 1/4 INCH FROM TP IN TO INPUT PIN AND TPqut TO OUTPUT PIN. 


Test Circuit 10 
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Figure 1 (Test Circuit) 


INPUT CONDITIONS 


TRANSFER 

ENABLE 





T NOTE 4) L 



NOTE 1 PULSE GEN PRR < MHz, t r < 15 ns, t f < 5 ns, t p (CLOCK] 


NOTE 2 See AC SWITCHING TIME WAVEFORMS 


NOTE 4 INCLUDES JIG CAPACITANCE 

NOTE 5. ALL DIODES ARE FD100 OR EQUIVALENT 

NOTE 6 OPEN SWITCH S 3 FOR tpdolTC), t pd1 (TC), tpoofCET), AND 

tpdi(CET). 

NOTE 7. JIG CAPACITANCE 

NOTE 8- fctocK USE 50% DUTY CYCLE 


Figure 2 (Load Circuit) 


5 pF (See Note 7) 
5 pF (See Note 7) 


Test Circuit 11 
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AC Test Circuits 

















AC Test Circuits 



NOTE 1* USE LOAD CIRCUIT 2 FOR A = B OUTPUT ONLY. LOAD CIRCUIT 1 SHOULD BE 
USED TO TEST THE REST OF THE OUTPUTS. 

NOTE 2 FOR INPUT PULSE, F = 1 MHz. Z 0 ut * 50n 50% DUTY CYCLE, V, N „ = 3V 
t, = t* < 10 ns. 

NOTE 3. C L INCLUDES PROBE AND JIG CAPACITANCE. 

NOTE 4: ALL DIODES ARE IN3064 

Test Circuit 12 


DATA 


TRI STATE 



* Approximate value 
of jig capacitance only. 


Test Circuit 13 


f = 1 MHz 

PULSE WIDTH a 200 r 
AMP = 3V 
t r = tf * 10 ns 


T 


T 

I C L = 15 pF T 

PAPAPITAN 


Test Circuit 14 


5 0V 



Test Circuit 15 
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AC Test Circuits 
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AC Test Circuits 






AC Test Circuits 



Test Circuit 26 
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Switching Time Waveforms 


t, ■*- t, . 


/ 90% 90% ^ 

INPUT /l 5 V 1 5V 


t r = t f = 10ns 
PW = 100 ns 
FREQUENCY = 1MHz 


Waveform 2 


Waveform 3 


Waveform 4 



30V CLOCK 



HOLD TIME > -8 ns (NOTE 1) 


_ SET UP TIME > CP WIDTH _ 
(NOTE 1) 



Waveform 5 


Waveform 6 


10-9 


aveforms 




Waveforms 



FREQUENCY = 1 MHz 
DUTY CYCLE = 50% 
t, = tf = 10 ns 


Waveform 9 
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Waveforms 








Waveforms 
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t r = tf = 10 ns (10% to 90%) ON CLOCK AND INPUT DATA WAVEFORMS 

NOTE 1 INPUT DATA IS APPLIED TO SERIAL INPUT WHEN MODE CONTROL 
EQUALS A LOGICAL ZERO INPUT DATA IS APPLIED TO INPUT A, B, C, OR D, 
WHEN MODE CONTROL EQUALS A LOGICAL ONE 


Waveform 14 


T IT 


ADDRESS ADDRESS ADDRESS 


Waveform 15 


t r = t, = 10 ns 
PW = 10Q ns 
FREQUENCY = 1 MHz 
V cc = +5 OV 



Waveform 16 



tHO&tHI 




5 OV OUTPUTS 


ca 


Waveform 17 


Waveforms 




Waveforms 
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Waveforms 



OUTPUT 


0 



•THE DATA INPUT WAVEFORMS SHOWN MAY NOT NECES- 
SARILY REPRESENT THE ACTUAL DIRECTION OF THE TRANSI- 
TION FOR A PARTICULAR DATA INPUT PIN THE TRANSITIONS 
SHOWN INDICATE ALSO WHAT AN OUTPUT WOULD DO IF IT 
WEREN'T FOR THE STROBE INPUT IN ALL CASES THE WORST 
CASE INPUT-TO-OUTPUT PATH IS SPECIFIED REGARDLESS OF 
THE TRANSITIONS SHOWN 


(a) 




Waveform 22 


1. PROPAGATION DELAYS FROM DATA INPUTS TO OUTPUT 


2 SETTLING TIMES FROM CHANGE OF A, B, or C TO CORRECT DATA OUTPUT 




NOTE 1 WHEN THE SELECT INPUTS ARE TAKEN TO OPPOSITE LOGICAL LEVELS SIMULTANEOUSLY, THE 
ONE (ONES) MAKING THE LOGICAL "1" TO LOGICAL "0” TRANSITION PROVIDE THE WORST-CASE PATH 
NOTE 2 TRANSITION TIMES SPECIFIED ARE INDEPENDENT OF THE DIRECTION OF THE OUTPUT WAVEFORM 


(a) 


(b) 


Waveform 23 



Waveform 24 


Waveform 25 
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Waveforms 





Clear Pulse Width and Delay 


Data Setup and Hold 




(a) 


(b) 


tHO 



*1H 


tHI 


LOGICAL "1" LEVEL 



(e) INPUT CHARACTERISTICS 

FREQ 1 MHz 
PULSE WIDTH. 100 ns 
t^tf < 10ns 
AMPLITUDE = 3V 



Waveform 27 


i 
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tpdl — 1 


CARRY, BORROW 


OUTPUT 

OUTPUT 



Waveform 28 



NOTE 1 CLOCK MAY BE AT EITHER A LOGICAL "1 " OR A LOGICAL "0" WHILE CLEARING 
NOTE 2 NEGATIVE HOLD TIME VALUES INDICATE S A • S B INFORMATION MAY BE RELEASFD 
PRIOR TO THE TIME THE CLOCK PULSE REACHES ITS 1.5V LEVEL 
NOTE 3. CLEAR AND CLOCK WAVEFORMS t r = t, = 10 ns (10%-90%, 90%-10% TRANSITION); 
f*1 MHz 


Waveform 29 



Waveform 30 




MEMORY 

ENABLE 


ADDRESS 

INPUTS 


OUTPUT 



INPUT PULSES 
t, = 10 ns 
tf = 1 0 ns 
f = 1 MHz 


tHO & *H1 


(a) 


*OH & tlH 




Waveform 32 


Read Mode 


Write Mode 



(a) 



X 


PULSE AMPLITUDE = 3 0V 



VVaveform 33 





Waveforms 









FREQUENCY = 1 MHz 
DUTY CYCLE = 50% 
t r = t f = 1 0 ns 
AMPLITUDE = 3V 


SELECT DATA INPUT TO OUTPUT VOLTAGE 
WAVEFORMS E IS LOGICAL 0". I 0 IS LOGICAL "1” & V, = OV 
PINS 3, 5, 11 = GNO 
PINS 4, 6, 7,9, 10, 12 = V CC 


DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS 
PINS 5, 6, 7,9,10,11 = V cc 
E & S 0 ARE LOGICAL "0" & V, = 4 5V 
PINS 3, 13 = GNO 


(a) 


Waveform 39 


(b) 




DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS 
E & S 0 ARE LOGICAL "0" & V n = 4 5V 


(c) 


Waveform 40 






Waveform 41 


Waveform 42 



Max Power Dissipation Curve 



0 1 0 20 30 40 50 


VOLTS ACROSS OUTPUT 


Waveform 44 


Write Cycle 




Waveform 45 
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Waveforms 
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OUTPUT 


(e) 

Waveform 46 (Con't) 





Waveforms 
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CLEAR 



t, < 10 ns PULSE WIDTH = 100 ns 


(c) 


Waveform 50 (Con't) 


Clock-Mode Waveforms 


Clock Enable Waveforms 


-«-tw(CLOCK)-»- 


CLOCK 1 OR l \ 

CLOCK 2 INPUT T s 

OV— / 


VoH 

OUTPUT 

Q a .Q b .Qc.ORQ d 



*4- tpHL 

OUTPUT \ 

Oa.Qb.Qc.ORQd V 5V 

V 0 L 

(a) 



Clear and Load Waveforms 



CHARACTERISTICS PRR < 1 0 MHi, DUTY CYCLE < 50%, t, < 5 0 ns. AND UNLESS 
SPECIFIED t, < SO ns WHEN TESTING f„ A x. VARY PRR 

NOTE 2 OPERATION OF THE COUNTER WITH CLOCK t, = 75 ns IS TESTED WITH COUNT/ 
LOAD AND CLEAR HIGH WHEN MEASURING CLOCK ENABLE TIME, t, < 5 0 ns 
NOTE 3 Ci INCLUDES PROBE AND JIG CAPACITANCE 
NOTE 4 ALL DIOOES ARE 1N3064 

NOTE 5 UNLESS OTHERWISE SPECIFIED. Q A IS CONNECTED TO CLOCK 2 



Waveform 51 
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Waveforms 



Waveforms 



10-28 




1 



Waveform 56 



Waveforms 








Waveforms 


r 



NOTE A THE CLOCK PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS 

Zqut = S0S2 AND PRR < 1 0 MHz t, < 7 0 ns AND t, < 7 0 ns 

NOTE B C L INCLUDES PROBE AND JIG CAPACITANCE 

NOTE C ALL DIODES ARE 1N3064 

NOTE D A CLEAR PULSE IS APPLIED PRIOR TO EACH T r ST 

NOTE E V REF = 1 5V 

NOTE E PROPAGATION DELAY TIMES (t PLH AND T PHL ) ARE MEASUREO AT t n41 
PROPER SHIFTING OF DATA IS VERIFIED AT t n+4 WITH A FUNCTIONAL TEST 
NOTE G t„ = BIT TIME BEFORE CLOCK TRANSITION t n4 , = BIT TIME AFTER ONE 
CLOCKING TRANSITION t n44 = BIT TIME AFTER FOUR CLOCKING TRANSITIONS 


Waveform 58 







Physical Dimensions 


PACKAGES 

DUAL-IN-LINE PACKAGES 

(N) All devices ordered with the "N" suffix are supplied in either the 14-pin, 16-pin, or 24-pin molded 

dual-in-line package. Molding material is EPOXY B, a highly reliable compound suitable for military 

as well as commercial temperature range applications. Lead material is Alloy 42 with a hot solder 
dipped surface to allow for ease of solderability. 

(J) All devices ordered with the "J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic 

dual-in-line package. The body of the package is made of ceramic and hermeticity is accomplished 

through a high temperature sealing of the package. Lead material is tin-plated kovar. 

(D) All devices ordered with the "D" suffix are supplied in either 14-pm or 16-pin glass/metal dual-in-line 
package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls are 
glass, through which the leads extend forming a hermetic seal. 


METAL CAN PACKAGES 

(H) All devices ordered with the "H" suffix are supplied in either 8-pin or 10-pin TO-5 style metal can 
package. The cap is chrome-plated kovar and the leads are gold-plated kovar. 

(G) All devices ordered with the "G" suffix are supplied in a 12-pin TO-8 style metal can package. The cap 
is chrome-plated kovar and the leads are gold plated kovar. 


FLAT PACKAGES 

(W) All devices ordered with the "W" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic flat 
package. The body of the package is made of ceramic and hermeticity is accomplished through a high 
temperature sealing of the package. Lead material is tin-plated kovar. 

(F) All devices ordered with the "F" suffix are supplied in either the 14-pin, 16-pin, or 24-pin glass/metal 
flat package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls 
are glass, through which the leads extend forming a hermetic seal. 


Four combinations of bottom insulator and formed leads are supplied. Suffix coding is as follows: 


Suffix 

Bottom Insulator 

Formed Leads 

-00 (Ex: DM54L00F-00) 

No 

No 

-01 

Yes 

Yes 

-06 

Yes 

No 

-07 

No 

Yes 


If no suffix is added, parts will be supplied as if the —00 suffix had been ordered. 
Note: All dimensions are in inches. 
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National Semiconductor Corporation 

2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 732-5000 
TWX: 910-339-9240 



National Semiconductor GmbH 

D 808 Fuerstenfeldbruck 
Industriestrasse 10 
West Germany 
Telephone: (08141) 1371 
Telex: 27649 




National Semiconductor Electronics SDNBHD 

Batu Berendam 
Free Trade Zone 
Malacca, Malaysia 
Telephone: 5171 

Telex: NSELECT 519 MALACCA (c/o Kuala Lumpur) 


National Semiconductor (UK) Ltd. 

Larkfield Industrial Estates 
Greenock, Scotland 
Telephone: (0475) 33251 
Telex: 778 632 


REGIONAL AND DISTRICT SALES OFFICES 


ALABAMA 

DIXIE DISTRICT OFFICE 
3322 Memorial Pkway, S.W. #67 
Huntsville, Alabama 35802 
(205) 881-0622 
TWX: 810-726-2207 

ARIZONA 

ROCKY MOUNTAIN REGIONAL OFFICE 
3313 North 68th Street, No. 114 
Scottsdale, Arizona 85251 
(602) 945-8472 




CALIFORNIA 

NORTH-WEST REGIONAL OFFICE 
2680 Bayshore Frontage Road, Suite 111 
Mountain View, California 94043 
(415) 961-4740 
TWX: 910-379-6432 

SOUTH-WEST REGIONAL OFFI ... 
Valley Freeway Center Building 
15300 Ventura Boulevard, Suite 
Sherman Oaks, California 91403 
(213) 783-8272 
TWX: 910-495-1773 

DISTRICT SALES 
17452 Irvine Boulez 
Tustin, California 
(714) 832-8113 
TWX: 910-595-15! 



CONNECTICUT 

AREA OFFICE 
Commerce Park 
Danbury, Connection 0661C 
(203) 744-2350 

DISTRICT SALES OFFICE 
25 Sylvan Road South 
Westport, Connecticut 06880 
(203) 226-6833 


INTERNATIONAL SALES OFFICES 


AUSTRALIA 

NATIONAL SEMICONDUCTOR 
ELECTRONICS PTY, LTD. 

Cnr. Stud Road & Mountain Highway 
Bayswater, Victoria 3153 
Australia 

Telephone: 7 29-0733 
Telex: 32096 

CANADA 

NATIONAL SEMICONDUCTOR CORP. 
1111 Finch Avenue West 
Downsvlew, Ontario, Canada 
(416) 635-9880 
TWX: 610-492-2510 

DENMARK 

NATIONAL SEMICONDUCTOR 
SCANDINAVIA 
Vordingborggade 22 
2100 Copenhagen 
Denmark 

Telephone: (01) 92-OBRO-5610 
Telex: DK 6827 MAGNA 


FLORIDA 

AREA SALES OFFICE 
2721 South Bayshore Drive, Suite 121 
Miami, Florida 33133 
(305) 446-8309 
TWX: 810-848-9725 

CARIBBEAN REGIONAL SALES OFFICE 
P.O. Box 6335 
Clearwater, Florida 3351? 

(813) 441-3504 

ILLINOIS 

NORTH-CENTRAL REGIONAL OFFICE 
800 E. Northwest Highway, Suite 1060 
Palatine, Illinois 60067 
(312) 693-2660 
TWX: 910-693-4805 

INDIANA 

DISTRICT SALES OFFICE 
P.O Box 40073 
Indianapolis, Indiana 46240 
(317) 255-5822 

KANSAS 

DISTRICT SALES OFFICE 
13201 West 82nd Street 
Lenexa. Kansas 66215 
(816) 358-8102 

MARYLAND 

CAPITAL REGIONAL SALES OFFICE 
300 Hospital Drive, No. 232 
Glen Burnie, Maryland 21061 
(301 ) 760-5220 
TWX: 710-861-0519 

MASSACHUSETTS 

NORTH-EAST REGIONAL OFFICE 
No. 3 New England, Exec. Office Park 
Burlington, Massachusetts 01803 
(617) 273-1350 
TWX: 710-332-0166 



ENGLAND 

NATIONAL SEMICONDUCTOR (UK) LTD. 
The Precinct 

Broxbourne, Hertfordshire 
England 

Telephone: 69571 
Telex: 267-204 

FRANCE 

NATIONAL SEMICONDUCTOR 
FRANCE S.A.R.L. 

28, Rue de Is. Redoute 
92260-Fontenay-Aux-Rose8 
Telephone: 660-81-40 
TWX: NSF25956F 

HONG KONG 

NATIONAL SEMICONDUCTOR 
HONG KONG LTD. 

9 Lai Yip Street 
Kwun Tung, Kowloon 
Hong K^ng 
Telephone; 3-458388 
Telex: HX3866 


National Semiconductor (Pte.) Ltd. 

No. 1100 Lower Delta Rd. 
Singapore 3 
Telephone: 630011 
Telex: 21402 


MICHIGAN 

DISTRICT SALES OFFICE 
23629 Liberty Street 
Farmington, Michigan 48024 
(313) 477-0400 

MINNESOTA 

DISTRICT SALES OFFICE 
9701 Penn Avenue S., Suite 109 
Minneapolis, Minnesota 55431 
(612) 888-4666 
TWX: 910-576-3415 

NEW JERSEY/NEW YORK CITY 
MID-ATLANTIC REGIONAL OFFICE 
301 Sylvan Avenue 
Englewood Cliffs, New Jersey 07632 
(201) 871-4410 
TWX: 710-991-9734 

NEW YORK (UPSTATE) 

CAN-AM REGIONAL SALES OFFICE 
104 Pickard Drive 
Syracuse, New York 13211 
(315) 455-5858 

OHIO/PENNSYLVANIA/ 

W. VIRGINIA/KENTUCKY 
EAST-CENTRAL REGIONAL OFFICE 
Financial South Building 
5335 Far Hills, Suite 214 
Dayton, Ohio 45429 
(513) 434-0097 

TEXAS 

SOUTH-CENTRAL REGIONAL OFFICE 
5925 Forest Lane, Suite 205 
Dallas, Texas 75230 
(214) 233-6801 
TWX: 910-860-5091 



WASHINGTON 

DISTRICT OFFICE 
300 120th Avenue N.E. 
Building 2, Suite 205 
Bellevue, Washington 98005 
(206) 454-4600 





JAPAN 

NATIONAL SEMICONDUCTOR JAPAN 

Nakazawa Building 

1-19 Yotauya, Shinjuku-Ku 

Tokyo, Japan 160 

Telephone: 03-359-4571 

Telex: J 28592 

SWEDEN 

NATIONAL SEMICONDUCTOR SWEDEN 

Sikvageri 17 

13500 Tyreso 

Stockholm 

Sweden 

Telephone: (08) 712-04-80 

WEST GERMANY 

NATIONAL SEMICONDUCTOR GMBH 
8000 Munchen 81 
Coslmstrasoe 4 
Telephone: (0811) 915-027 


©1974 NATIONAL SEMICONDUCTOR CORP. PRINTED IN U.S.A. 


